UNCLASSIFIED

AD NUMBER

ADB001403

LIMITATION CHANGES

TO:

Approved for public release; distribution is
unlimted.

FROM:

Distribution authorized to U S. Gov't. agencies
only; Test and Eval uation; 20 NOV 1974. O her
requests shall be referred to Arny Night Vision

Laboratory, Attn: AMSEL-NV-SE, Fort Belvoir, VA
22060.

AUTHORITY
usaec ltr, 22 may 1975

THISPAGE ISUNCLASSIFIED




Sl 0 B A i L

THIS REPORT HAS BEEN DELIMITED 4
AND CLEARED FOR PUBLIC RELEASE
UNDER DOD DIRECTIVE 5200.20 AND
NO RESTRICTIONS ARE IMPOSED UPON
ITS USE AND DISCLOSURE,

DISTRIBUTION STATEMENT A

APPROVED FOR PUBLIC RELEASE;
DISTRIBUTION UNLIMITED,




AD

RDTE PROJECT NO 1X664714D56'|}4v8/,
TECOM PROJECT NO 7-ES-315-SLS-002
TEST SPONSOR: NI VISION LAB

4

DEVELOPMENT TEST II (SERVICE PHASE) OF
NIGHT VISION SIGHT, INDIVIDUAL SERVED WEAPONS,
AN/PVS-4

ADB001403

SECOND PARTIAL AND FINAL REPORT
Y

B
CAPTAIN MICHAEL D. SELVITELLE /D”’D.p(.,“
I N

20 NOVEMBER 1974 L
TR "
nl) "- ’» 1975 !‘I
UGEEIU gl
E

Distribution 1imited to US Government agencies only;
Test and Evaluation; 20 Nov 74. Other requests for
this document must be referred to Director, Night

Vision Laboratory. _
US ARMY

ARMOR & ENGINEER BOARD

FORT KNOX, KENI'UCKY



Disposition Instructions

Destroy this report when no longer needed. Do not return it to the

originator.

Disclaimer

The findings in this report are not to be construed as an official

Department of the Army position unless so designated by other authorized

documents.




DEPARTMENT OF THE ARMY
HEADGQUARTERS, U.S. ARMY TEST AND EVALUATION COMMAND
ABERDEEN PROVING GROUND. MARYLAND 21005

AMSTYE~GE

15 JAN 1975

SUBJECT: Evaluation of Development Test II (Engineering and Service Phase)
of Night Vision Sight, Individual Served Weapons, AN/PVS-4, TECOM
Project Nos. 7-ES-315-SLS-001/002

Commander

US Army Electronics Command
Night Vision Laboratory

ATTN: AMSEL-NV-SD

Fort Belvoir, Virginia 22060

1. References.

a. Final Report, Development Test II (Service Phase) of Night Vision Sight,
Individual Served Weapons, AN/PVS-4, TECOM Project No. 7-ES-315-SLS-002 (US
Army Infantry Board), Dec 1974. (Inclosure 1)

b. Second Partial and Final Report, Development Test II (Service Phase) of
Night Vision Sight, Individual Servad Weaponms, AN/PVS=-4, TECOM Project No. 7-ES-
315-SLS-002 (US Army Armor and Engineer Board), 20 Nov 1974, (Inclosure 2)

c. Final Report, Development Test II (Air Portability/Airdrop Phasce) of Night
Vision Sight, Individual Served Weapons, AN/PVS-4, TECOM Project No. 7-LS-315-SLS-
002 (US Army Airborne, Communications and Electronics Board), Oct 1974. (Inclosure 3)

d. Final Report, Development Test II (Engineering Phase) of Night Vision Sight,
Individual Served Weapons, AN/PVS-4, TECOM Project No. 7-ES-315-SL.S~001, Aug 1974.

e. Partial Report, Engineering Test of Night Vision Sight, Small Starlight
Scope (Second Generationm), AN/PVS-4, TECOM Project No. 7-ES-315-SLS-001, Apr 1973.

f. Partial Report, Service Test of Night Vision Sight, Small Starlight Scope
(Second Generation), TECOM Project No. 7-ES-315-SLS-002 (USAIB), Feb 1973.

g. Partial Report, Service Test of Night Vision Sight, Individual Served
Weapons, AN/PVS-4, TECOM Project No. 7-ES-315-SLS-002 (USAARENBD), 21 Feb 1973.

h. Approved Qualitative Materiel Requirement for Individual and Crew Served
Weapons Night Vision Sights (CSCRD-64), 2 March 1964.




AMSTE-GE 15 AN 175

SUBJECT: Evaluation of Development Test II (Engineering and Service Phase)
of Night Vision Sight, Individual Served Weapons, AN/PVS-4, TECOM
Project Nos. 7-ES-315-SLS-001/002

2. Approval Statement. The inclosed reports of DT II (Service Phase) and references
1d through 1g previously furnished are approved except as stated hercin.

3. Background.

a. The Night Vision Sight, Individual Served Weapons, AN/PVS-4, is a passive
image intensification system which uses the low-light-level illumination of the
night sky (i.e., starlight, moonlight) reflected from the object and its background
to form a clearly defined image. The primary components of the sight are the
objective lens assembly, image intensifier tube, tube housing, and the eyepiece
assembly. The objective lens assembly's primary function is to focus the light
image on the photomissive cathode of the image intensifier tube. It also contains
the reticle and its adjustment mechanism used in zeroing the sight to the wecapon.
The image intensifier tube amplifies the low-light level image and presents o
. highly intensified image on a phosphor screen. The eyepiece assembly magnifics the
resultant image and presents it to the human eye. The eyeplece assembly also con-
tains the necessary adjustments for focusing the sight at various ranges and for
correcting the sight picture for the individual variances in the human eye of the
various users. The tube housing contains the wiring and housing for the batLtery-
operated power supply. With the exception of the objective lens asscmbly, all
components of the AN/PVS-4 are identical to the components of the Night Vision
Sight, Crew Served Weapons, AN/TVS-5,

b. The DT II (Engineering Phase) was initiated on 27 July 1972 at the US Army
Aberdeen Proving Ground; DT II (Service Phase) was initiated at the US Army lafantry
Board on 26 September 1972; and at the US Army Armor and Engineer Board on 1Y October
1972. On 5 January 1973, TECOM suspended testing due to extremely low reliability
experienced in the image intensifier tubes. Test agencies were requested to submit
partial reports so that TECOM could evaluate whether the tests should be terminated
(references le through 1g). As a result of the review of the partial reports, 10
equipment deficiencies, 1 maintenance package deficiency, and 17 equipment short-
comings were assessed against the AN/TVS~5 and AN/PVS-4 sights. On 15 March 1973,

a meeting was held with representatives of the Night Vision Laboratory to discuss
the problems being experienced. As a result of this meeting, it was decided to keep
the test in suspension until NVL provided modified test items for DT II (Engineer—
ing Phase). Sufficient testing would be conducted at USAAPG to assure that reported
deficiencies had been corrected before DT II (Service Phase) would be reinitiated.
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c. 'The DT II (Enginecring Phase) was reinitiated at USAAPG on 1 August 1973
and completed on 7 June 1974. The DT I1 (Service Phase) was reinitiated at the
USAIB on 13 May 1974; at the USAARENBD on 30 April 1974; and at the US Army
Airborne, Communications and Electronics Board on 25 April 1974. Testing at the
USAACEBD was completed on 17 September 1974; at the USAARENBD on 12 August 1974%;
and at the USAIB on 1 November 1974.

d. All testing was performed in accordance with the approved test plans
which were coordinated with USACDC, USAECOM, and USALEA,

4. Test Results.

a. Overall Evaluation.

(1) Of the seven performance characteristics of the QMR, reference 1h, the
AN/PVS-4 meets four, partially mects one, and fails to meet two of the require-
ments. While the item fails to meet the magnification requirement of 4, the
actual magnification of 3 is considered to be satisfactory as observers are able
to recognize a high percentage of standing man targets from 25 to 400 metcrs in
clear air and starlight and from 25 to 600 meters in clear air and moonlight.
The desired requirement for the AN/PVS-4 to be capable of seeing through enemy
camouflage 1s not met. Environmental engineering tests indicate that the sight
should perform satisfactorily in all climatic categories of AR 70-38 except
category 8, cxtreme cold.

(2) Of 16 esscntial physical characteristics of the QMR, 11 are wmet, two
are partially met and three are not met. While the length requirement of 11
inches 1s not met, the actual length of 11.7 inches is considered to be satis-
factory. Although the sight fails to meet the fungus requirement of the QMR
duc to fungus forming on the web strap of the carrying case and cycpiece of the
sight during engineering tests, this failure should not have a serious cffect
on the performance of the sight. While the image intensifier tubes mect the
sensor life requirements of the QMR of at least 1,000 hours, the AN/PVS-4 fails
to meet the mean-time-between-failure requirement of the QMR of 1,000 operating
hours (sec paragraph 4g below). Mounting brackets provided are satisfactory with
the exception of the deficlency cited in paragraph 4b(2) below and the ghortcomings
cited in paragraphs 3 through 5 of Inclosure 4. Reticle patterns provided are
satisfactory except for the shortcomings cited in paragraphs 1, 2 and 11 of Inclo-
sure 4. Even though the deficiency and shortcomings exist, the AN/PVS-4 provides
an cffective night sighting device for all weapons with which it 1s intended to be
used, except the M16A1/M203 weapon system.
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(3) The sight meets all maintenance and human engineering characteristic
requirements of the QMR. However, changes are necessary in the maintenance test

package to make it acceptable.

(4) Performance of the AN/PVS-4 is equal to or exceeds that of the AN/PVS-23
(product=-improved lst generation) except in the area of reliability. However,
the reliabiiity of the AN/PVS-4 is higher than that demonstrated by tle AN/PVS-2
during the same stage of dcvelopment (i.e., during ET/ST). The AN/PVS-4 was pre-
forred over the AN/PVS-2B by the majority of the users when used either in the
hand-held wode for tactical observation or as a weapon sight.

b. Deficiencies (5).

(1) The maintenance test package is inadequate for the following reasons:

(a) The technical manuals contain incorrect, incomplete and unclear instruc-
tions (Paragraphs 1.3.1 and 2.2, Appendix C, Inclosure 2, and Paragraph 2.7,

Inclosure 1).

(b) The proper MOS for performance of organizational maintenance in Armor
units is not designated (Paragraph 1.3.2, Appendix C, Inclosure 2).

(2) The range indicators of the M16/M203 combination weapon are not correlated
in the aiming system. The M203 adapter bracket range scale is not properly cali-
brated with the grenade aiming point on the M16Al reticle. If the sight is zeroed
to the M203 grenade launcher the reticle does not provide an accuratc aiming point
for the M16Al1 rifle and vice versa. Decficiency paragraph 1.1 and Shortcoming 2.4
of Appendix C, Inclosure 1 and Shortcoming paragraph 2.8, Appendix C, Reference
1d have been combined into this single deficiency.

(3) The three following equipment deficiencies are considered to be the major
contributors to the failures which resulted in the reliability and durability
deficiency being assessed against the sight by the USAIB in paragraph 2.9.5.5 of

Inclosure 1.

(a) The method of bonding the eyeguard to the eyeguard retaining ring is
inadequate. When the eyeguard separates from the retaining ring the sight cannot
be used either for weapon firing, since the operator no longer has eye protection
from weapon recoil, or for tactical observation, as security from detection is
lost. Deficiency paragraph 1.2, Appendix C, Inclosure 1 and Paragraph 1.1, Appen-
dix C, Reference 2 have been combined into this single deficiency.
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(b) The method employed in wiring the image intensifier tube to the housing
is inadequate. As a result, the fine wires used are easily damaged during
assembly, maintenance, or use causing failures of the sight. Shortcoming 2.18,
Appendix C, Reference 1d has been reclassified to this deficiency.

(c) The epoxy compound used in manufacturing of the image intensifier tube
does not adequately moisture proof the tube. Moisture enters the multiplier
causing the tube to shut off. This is an added deficiency resulting from NVL's
analysis of image tube failures.

c. Shortcomings (11). See Inclosure 4

d. Declassifications (9).

(1) Plaragraph 2.8, Appendix C, of Inclosure 1 reports as a shortcoming that
the sight does uot permit rapid and positive identification of defective or mal-
functioning components. The maintenance charts indicate that the meximum time
to diagnose the cause of any of the 18 failures is 0.2 hours. This maximum diag-
nostic time of 12 minutes, which includes time to disassemble the sight, is con~
sidered to have met the requirement for which there is no specified time. This
shortcoming i1s declassified and is reported for information only.

(2) Plaragraph 2.3, Appendix C of Inclosure 2 reports as a shortcoming that
the design of the locking knob for the mounting bracket is such that it cannot
be secured to the bracket; thus, it falls out of the bracket. Paragraph 2.8.5.7,
Inclosure 2 indicates that this did not occur during 2,072.5 hours of testing and
that periodic knob tightening by the operator will keep the sight firmly affixed

to the bracket. This shortcoming is declassified and is reported for information
only. -

(3) Paragraph 2.1, Appendix C of Reference 1d reports as a shortcoming that
storage containers are not supplied for the weapon-adapter brackets M60, M79, M67,
M72A) and M16 with M203. The agencies conducting the DT II (Service Phase) had
no problem storing or transporting these brackets when not attached to the weapon
and did not consider the absence of a storage container to be a shortcoming. The
shortcoming is declassified and is presented for information only.

(4) Paragraph 2.2, Appendix C of Reference 1d reported as a shortcoming that
the angular resolution of 1.3 lp/mr at 10~3 foot-candles is inadequate for night
viewing. However, users were able to recognize a high percentage of standing man
targets at ranges of 25 to 400 meters in clear air under starlight conditions and
25 to 600 meters in clear air under moonlight conditions as required by the QMR.
The shortcoming is declassified and is presented for information only.
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(5) Paragraph 2.6, Appendix C of Reference 1d reported as a shortcoming
that the M72 adapter bracket interfered with the action of the arm-safe pull
lever. The brackets for the M72 were modified by NVL prior to being furnished
for DT IT (Service Phase). This problem was not experienced during the DT II
(Service Phase) and, thercfore, this shortcoming is considercd a corrected
shortcoming and is declassificd and presented for information only.

(6) Paragraph 2.10, Appendix C of Reference 1d reports as a shortcoming
that the shipping case liners are not pliable and prevent repacking of the
sight in the casc at all temperatures below -25°F. The NVL has redesigned the
interior openings of the case to provide sufficient clearances. The shortcoming
is declassified and is presented for information only.

(7) Paragraph 2,13, Appendix C of Reference 1d reports as a shortcoming
that the eyeguard ring freezes to the sight at -25°F and prevents access Lo
the demist lens. Due to its high cost and limited usefulness, the demist lens
has been eliminated and this is no longer a problem. The ghortcoming is declassi-
fied and is presented for information only.

(8) Paragraph 2.14, Appendix C of Reference 1d reports as a shortcoming that
the variable diopter ring freezes to the sight at -65°F and prevents lens adjust-
ment of the sight to the eyec characteristics of the opcrator. The sight will be
stored in arcas where temperatures are well above -65°F and the user will normally
adjust the diopter setting upon being issucd the sight. This shortcoming is
declassified and is prescnted for information only.

(9) Paragraph 2.17, Appendix C of Reference 1d rcports as a shortcoming that
the weapon-adapter brackets are susceptible to humidity damage. During humidity
tests some of the screws, wing nuts, and washers used on various brackets rusted.
This rusting can be prevented by application of 0il and propecr maintenance. This
shortconing is declassificd and 1is presented for information only.

e. Safety. Other than the safety problems associatcd with the deficiency,
paragraph 4b(3)(a) and the shortcoming, paragraph 7, Inclosure 4, there are no
safety problems associated with use or maintenance of the sight.

f. Mdintenance/Maintainability. The design for maintainability of the sight
is adequatc except for the method of wiring the image intensifier tube to the
housing (Deficiency paragraph 4b(3)(b) above). Combining maintenance data from
the USAIB, USAARENBD, and USAAPG, the AN/PVS-4 demonstrated a Maintenance Ratio
(MR) of 0.0024 and an Achieved Availability (Aa) of 0.9976. The maintenance
test packagc is inadequate (Deficiency 4b(1) above).
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g. Reldability.

(1) Test Criteria from the Q'R, reference lh, are as follows:

(a) Normal combat life of this item (mean-time-between-failure not including
operator maintenance requirements) will be 1,000 operating hours, 2,000 operating
hours (desirable).

(b) Sensor life will be at least 1,000 hours, 2,000 hours (desirable).
(2) AN/PVS-4

(a) Dburing DT II testing of the AN/PVS-4 at the USAAFPG, USAARENBD, and the
USAIB there was a total of 13,721 hours of sight operation with 22 chargeable
system failures occurring. Bascd on an exponential failure distribution, the
point estimate of MIBF was 624 hours. The two-sided €0 percent confidence-
interval estimate provides an upper-limit MTBF of no higher than 845 hours and a
lower-limit MIBF of at least 468 lours.

(b) Of the 22 chargeable system failures, the 5 eyeguard, 2 broken wires
and 4 of the image intensifier tube failures, due to the moisture entering the
tube as a result of improper potting material being used, are associated with
the deficiencies cited in paragraphs 4b(3) (a), 4b(3)(b) and 4b(3) (c) above.
The Night Vision Laboratory has instituted changes in the manufacturing techniques
of the image intensifier tubes. This should eliminate 2 failures due to insuffi-
cient scrupbing of the microchannel plate and 2 failures due to gas leaks in the
image intensifier tubes which caused shorts. Assuming that modifications made to
correct the deficlencies and manufacturing techniques of the image intensifier
tubes are successful, the point estimate of MIBF based on 13,720 hours of sight
operation and the 7 remaining uncorrected failures is 1,960 hours.
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(3) 1Image Intensifier Tubes

(a) During testing of the AN/TVS-5 and AN/PVS-4 at the USAAPG, USAARENBD,
«nd the USAIB a total of 42 tubes were subjected to 20,992 hours of testing
with 14 failures occurring. An analvsis was conducted to determine the failure
distribution of the image intensifier tubes. The distribution of failure times
was determined to be Weibull from Nelson's method of llazard Plotting for Incom-
plete Failure Data. Using graphical methods, it is estimated that of the tuhes
under test, 54 percent would have failed before 1,000 hours and that the mean
1ife of the tubes under test 1s estimated to be 1,472 hours.

(b) Of the 14 tube failures, 11 were associated with the same types of
failures discussed in paragraph 4g(2)(b) above. Assuming correction of these
failures, the point estimate of MTBF for the image intensifier tubes based on
20,992 hours of operation and 3 failures should be 6,997 hours. This 1s not
to predict that tube life will be as high as the MIBF.

5. Comments.

a. With regard to the deficiency, paragraph 4b(3)(a) above, the NVL provided
modified eyeguards to the USAIB for evaluation during testing of the AN/TVS-5.
While the modification was not considered to be completrly adequate, it did pre-
vent the sudden loss of an eyeguard from making the sight unusable. The modifica-
tion, together with periodic inspection of eyeguards and replacement of those which
are damaged to the point where they might be lost, will eliminate this deficiency.
The manuals should be modified to indicate that the monthly preventive maintenance
check include inspection of the eyeguard and replacement if necessary.

b. With regard to the deficiency, paragraph 4b(3) (b) above, all lst generation
night vision sight tubes are constructed so that power supply and grounding connec-
tions to the housing are made through pin/socket connections. This type of connec-
tion has proven to be completely satisfactory during all testing conducted by TECOM.
Modification of the image intensifier tube wiring system to pin/socket type connec-
tions should eliminate the failures.
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c. DT II (Environmental Phase) is scheduled for conduct during 2d and 3d
Quarter FY 75 and 1st Quarter FY 76. Modifications required to correct
deficiencies and shortcomings should be made to the equipment prior to test
items being furnished for testing. This will permit testing of modifications
to determine adequacy prior to full-scale production.

6. Conclusions.

a, The operational capabilities of the Night Vision Sight, Individual Served
Weapons, AN/PVS~4 equal or excecd those of the Night V:ision Sight, Individual
Served Weapons, AN/PVS-2B.

b. Correction of the deficiencies and shortcomings should increase the relia-
bility of the AN/PVS~4 to the QMR requirements.

7. Recomuendation. The deficiencies and as many as feasible of the shortcomings
be corrected and verified by TECOM during DT II (Environmental Phase) and DT III
of the Night Vision Sight, Individual Served Weapons, AN/PVS-4.

FOR THE COMMANDER:

Z(/{/LQ{’A sl f%é{uu,\,

4 Incls WILLIAM H. TUCK
1. USAIB Final Report -~ "\ Colonel, GS
7-ES~315-SLS~002 }  Deputy to the CG for Testing
2. USAARENBD Second Part WILLLARL 18 Ve 1

& Final Report - 7-ES- 'j';ﬁf"“ VOUNG
315-5LS-002 s o'

3. USAACEBD Final Report - ke Rl e o
7~ES-315~SLS-002
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SHORTCOMINGS

1. The reticle pattern for the M16Al, Ml4, and M60 weapons requires the user to
estimate ranges except at 400 and 600 meters. At ranges less than 400 meters the
user is confused as to where on the pattern to sight, which reduces hit probability.
Shortcomings 2.3, Appendix C, Reference 1d and 2.6, Appendix C, Inclosure 1 have
beer combined into this single shortcoming.

2. All reticle patterns provided are not plumb and cannot be adjusted by the
operator. This results in inaccuracy of the weapon/sight combination at all

ranges other than the range at which the weapon/sight has been zeroed (Paragraph
2.5.5, Reference 1d).

3. The ranje marks on the M9 launcher adapter bracket are inaccurate for some
ranges. This reduces the hit probability at ranges other than the range at which
the weapon/sight combination is zeroed (Paragraph 2.5.5, Reference 1d).

4, The M72 launcher bracket/reticle combination does not properly compensate for
temperature effect on the M72 missile. This results in a lower firing accuracy
when temperatures change significantly between the time the weapon/sight combina-
tion 1s zeroed and the time when the sight is used to {ire the weapon (Paragraph
2.5.5, Reference 1d).

5. The M60 machine gun bracket coes not maintain sight zero and is difficult to
mount. As a result of cross-country travel with the sight mounted on the M60
machine gun on the M11l4 vehicle, mounting and remounting operations on the M60
machine gun used by Infantry squads, or as a result of weapons firing, there is a
shift in zero of the sight resulting iu decrease in hit probability. Shortcomings
reported in Paragraph 2.5.5, Reference 1d; Paragraphs 2.6.5.la and 2.11.5.5b, Inclo-
sure 1; and the deficiency reported in Paragraph 2.4.5.3, Inclosure 2 have been
combined into this single shortcoming.

6. The material used in the carrying case loses it pliability at temperatures
below -25°F (Paragraph 2.7.5, Reference 1d). Tn climatic areas where temperatures
occur below -25°F, the carrying case freezes. If this occurs when the carrying
case is in a collapsed condition, 1t cannot be used to carry the sight.

7. The eyeguard material freezes at -65°F (Paragraph 2.7.5, Reference 1d). In
the frozen condition, the eyeguard loses weapon-recoil protection.

8. The insulation of the low-temperature adapter cable cracks and loses its

insulative properties during use at -65°F (Paragraph 2.7.5, Reference 1d). This
could result in loss of power to the sjight.

Inclosure 4
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9. The eyeguard and carrying case straps are not adequately treated for fungus
resistance (Paragraph 2.11.5, Reference 1d). During fungus test there was fungus
growth on the eyeguard and web straps of the carrying case.

10. The daylight cover does not provide sufficient variations of openings to
permit zeroing of the weapon/sight combination during all light conditions. As
a resvlt, either the reticle pattern or the target is difficult to see in bright
daylight, bright moonlight, heavy overcast daylight or at dawn and dusk, which
prevents zeroing operations. Shortcomings Paragraphs 2.6.5.2d, Inclosure 1 and
2,4.5.4, Inclosure 2 have been combined into this single shcrtcoming.

11. The one reticle provided for use when the sight is mounted on the M16Al, M14,
M60 and M79, and M203 bra-kets is confusing to the user. The reticle plcture
cont2ins so much information that the user 1s easily confused as to what sighting
point he should use with which weapon thus reducing hit probability (Paragraph
2.6.5.2b, Inclosure 1)
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obtained in daylight; one to durability; one to dustproof qualities; and one
to adjustment of sight by operators wearing gloves). Two essential criteria
pertaining to MTBF and sensor life were not assessed. One of the four de-
sirable criteria was met; one pertaining to capability of seeing through
camouflage was not met. Two desirable criteria pertaining to MTBF and sensor
1{fe were not assessed. The test item was deficient in the areas of alignment
and zero, and maintenance evaluation (equipment publications and MOS require-
ments). One chargeable failure was experienced during the 2,072.5 hours of
testing since test reinitiation. The US Army Armor and Engineer Board concluded
that: The Night Vision Sight, Individual Served Weapons, AN/PVS-4, as tested
does not maintain its adjusted zero after cross-country travel; lacks a
satisfactory eyeguard bonding design, and has an inadequate maintenance test
package (equipment publications and MOS requirements); the Night Vision Sight,
Individual Served Weapons, AN/PVS-4 as tested is superior in overall per-
formance to the AN/PVS-2B control sight. The US Army Armor and Engineer Board
recommended that: the deficiencies and shortcomings (if feasible) listed in
app C be corrected; the modified test item be retested; and the revised
equipment publications be evaluated.

UNCLASSIFIED

SECURITY CLASCIFICATION OF THIS P AGE(When Data Entered)
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3. Three of the 28 requirements listed in app B were deleted in
the first partial report. The remaining 25 requirements entailed
evaluation of 23 essential criteria and four desirable criteria. Seven-
teen of the 23 essential criteria were met. Four essential criteria
were not met (one pertained to obtaining a hit probability at night
equal to that obtained in daylight; one to durability; one to dustproof
qualities; and one to adjustment of sight by operators wearing gloves).
Two essential criteria pertaining to MTBF and sensor 1ife were not
determined. One of the four desirable criteria was met; one pertaining
to capability of seeing through camouflage was not met. Two desirable
criteria pertaining to MTBF and sensor 1ife were not assessed.

b. The test item was satisfactory in the areas of preoperational
inspection (para 2.1); stowage (para 2.2); safety evaluation (para 2.3);
target detection, recognition, and identification (para 2.5); hitting
performance (para 2.6); observation and security (para 2.7); and human
factors engineering (para 2.10). (Reliability and durability were not
assessed (para 2.8).)

c. The test item was unsatisfactory in the area of alignment and
zero (para 2.4); and maintenance evaluation (maintenance test package)
(para 2.9).

d. Three deficiencies were assessed at the end of testing: one to
the inability to maintain adjusted zero after cross-country travel; one
to rubber eye guard separation; and one to inadequate maintenance test
packag§ (equipment publications and MOS requirements). (See pava 1,
app C.

e. Three shortcomings were assessed against the test item: one
pertained to reliability/durability, and two to alignment and zero.
(See para 2, app C.)

f. One chargeable failure was experienced during the 2,072.5

hours of testing since test reinitiation in April 1974. No failures
were experienced with the image intensifier tubes.

g. The test item was considered safe to operate and maintain.

DISCUSSTON

Test results on the AN/PVS-4 are a composite of findings from two
testing periods with the test item at the USAARENBD. Test results have
indicated two deficient areas with the test item. These deficiencies,




however, should be viewed relative to the overall performance of the
test and control sights. During the final test phase, the test sight
demonstrated better performance for detecting and engaging targets than
did the control sight during both normal and adverse weather conditions.
The crewmembers (and project officer and NCO), who were interviewed
informally during the conduct of the test, felt that the test sight
‘performed better overall, was easier to use, and was preferred over the
control scope for detection and recognition at all ranges. Through
informal collective interviews with the test crews, the expressed general
opinion was that notwithstanding the eye guards and alignment problems,
the AN/PVS-4 test sight was far superior to the AN/PVS-2B control sight.

CONCLUSIONS

The US Army Armor and Engineer Board concludes that:

a. The Night Vision Sight, Individual Served Weapons, AN/PVS-4
as tested is superior in overall performance to the AN/PVS-2B control
sight.

b. The Night Vision Sight, Individual Served Weapons, AN/PVS-4,

as tested does not maintain its adjusted zero after cross-country travel;
lacks a satisfactory eyeguard bonding design, and has an inadequate

maintenance test package (equipment publications and MOS requirements).

RECOMMENDAT IONS

The US Army Armor and Engineer Board recommends that:

a. The deficiencies and shortcomings (if feasible) listed in app
C be corrected.

b. The modified test item be retested and the revised equipment
publications be evaluated.




FOREWORD
The Armor Test Branch of the US Army Armor and Engineer Board was re-

sponsible for test planning, test execution, and test reporting. The

maintenance evaluation portion of the report was prepared by the Main-

tenance Evaluation Branch of the board.
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SECTION 1. INTRODUCTION

BACKGROUND
LY.

In 1964, a requirement was approved for a night vision weapons
sight to replace the then standard active infrared weapons sight. The
sight was to be passive in nature to minimize detection by the enemy.

In addition to its use as a weapons sight, it was intended that the
sight be used as a hand-held night observation and surveillance device.
The requirement stated that the sight was to be capable of recognizing
standing personnel (target detection) at a range of 400 meters in clear
air and starlight, and 600 meters in clear air and moonlight. As a
weapon sight, it was to provide a night fire capability close to that of
daylight.

1.1.2
To meet this requirement, the US Army Materiel Command Project

Manager, Night Vision, developed a first generation sight which rep-
resented the best that could be done within the state-of-the-art and

with the components available at the time. A service test of this sight
was conducted in 1964 by the US Army Infantry Board. As a result of
this test and the engineering test, the US Army Test and Evaluation
Command concluded that the Weapon Sight, Night Vision (Individual):

1.1.2.1 Failed to meet all the qualitative materiel requirements
prescribed for its development.

1.1.2.2 Offered significant improvement over the weapon sight, in-
frared, in all cases except those where the ambient light level had been
reduced appreciably by an overhead folizge canopy or heavy overcast
condition.

1.1.2.3 Contained brackets and components significantly more versatile
than the weapon sight, infrared, and its associate sight brackets and
components.

1.1.2.4 Was less reliable at low temperatures.

1.1.2.5 Provided insufficient eye protection during weapon recoil.
1.1.2.6 Has an application in armor as a sight for the M60 machinegun,

the cupola-mounted M85 machinegun, and as a hand-held, night vision
device.




1.1.2.7 Required a means to mount the test sight on the M60 series
tank cupola for use with the M85 machinegun.

1.1.2.8 Required correction of deficiencies in order to be suitable
for Army use.

1.1.2.9  However, due to the generally improved performance of the

starlight scope over the infrared weapon sight and to urgent require-

ments for a night vision sight, the starlight scope was type classified

as Standard A in 1965. Following service tests, various improvements

were made in the starlight scope and the USAIB conducted a confirmatory

test of the production model in 1967. The sight was designated the

AN/PVS-1 in 1967. Additional improvements were made in the AN/PVS-1,

and in 1969, the improved version was designated AN/PVS-2 and was type

classified as Standard A; the type classification of the AN/PVS-1 being .
changed to Standard B. These scopes have been referred to as the First

Generation Starlight Scopes. (See photo, page A-2, app A.)

1.1.3

The Project Manager, Night Vision, developed a second generation
device designed to meet the requirements not met by the first generation
types. TECOM directed that USAIB, as executive test agency, plan and
conduct the service test of the second generation devices for infantry
use, with certain phases to be cenducted by the US Army Armor and
Engineer Board and the US Army Airborne, Communications and Electronics
Board. For the Armor application phase two test items were received,
and testing was initiated by USAARENBD on 19 October 1972. The test
was scheduled to run until February 1973, but was suspended by TECOM
on 8 January 1973 because of reliability difficulties experienced by
the Infantry Board during firing exercises (ref 1, app F). Results
of that testing are contained in ref 2, app F, hereinafter referred to
as the first partial report. The problems uncovered were addressed
by Night Vision Laboratory and the results from limited range firing
were encouraging. Two new test items were delivered to the USAARENBD
and testing was reinitiated on 30 April 1974.

1.1.4

To gather input for an IPR scheduled in September 1974, TECOM
divected USAARENBD to submit a letter report by 8 July 1974. The letter
report, with maintenance indices and risk assessment which was submitted
covered the test results for the period of 30 Apr 74 to 17 Jun 74.

After this report was submitted, evaluation of the test jtems continued.

1.1.5

The authority for conducting this test is the test directive
(ref 4, app F) as amended (ref 5, app F).




1.2 DESCRIPTION OF MATERIEL
1.2.1

The Night Vision Sight, Individual Served Weapons, AN/PVS-4,
hereinafter referred to as the test item or test sight, amplifies the
low light level illumination of the night sky (i.e., starlight, moonlight)
reflected from the object and its background to form an erect, clearly
defined image. The primary comporent of the sight is the image intensifier
tube. The tube operation is such that a 1ight image focused on a photo-
emissive cathode by an objective lens causes the emission of electrons
in direct proportion to the 1ight energy falling on each unit area of
the cathode. The electrons are accelerated and focused by the high-
voltage electron optical system and travel through the microchannel
plate, which multiplies the electrons and impinge on a phosphor screen
providing a highly intensified image of the initial low-light-level
image falling on the cathode. The eyepiece magnifies the resultant
image and presents it to the human eye. High voltage for the tube is
provldﬁd by a battery-operated power supply. (See photo, page A-3,
app A.

1.2.2

The following modifications/corrections were made on the test
item by Night Vision Laboratory prior to reinitiation of testing on 30
April 1974:

1.2.2.1 Objective Lens

a. Installed ground wire from housing to reticle diode
socket

New housing casting

New azimuth and elevation mechanisms

Refocused reticle optics (so image fell on cathode)
e. PReset reticle pattern spacing and alignment

f. New reticle cell material (nylon instead of noryl)

g. New daylight cover.

Main Housing

Coarse threads on battery compartment (instead of fine




New battery caps and 0-rings

c. Coarse, double-strand thread on range focus (instead
of fine thread)

d. New reticle spring contact pin

e. A 750-ohm resistor on reticle brightness control (to cut
down reticle brightness).

1.2.2.3 Eyepiece
a. New focus ring
b. New lens stop lockring
c. All eyepiece cells set to the same tube screen clearance
d. Rubber eyeguard recemented
e. Eyeguard slipring material changed to aluminum
f. Eyeguard setscrews changed to stainless steel
g. Removed demist shield.

1.2.2.4 Image Intensifier Tube

a. Different tube manufacturer
b. Increased cone and decelerator spot welds
¢. Changed "potting" techniques

d. More "scrubbing" of microchannel plates

e. Tube screen made flush with the tube boot to + .005
tolerance.

1.2.2.5 Draft technical manuals were revised.
1.3 TEST OBJECTIVES
1.3.1

Determine to what degree the test item meets the performance
requirements of the QMR.




Evaluate the adequacy of the maintenance package.
1.4 SCOPE
1.4.1

Two Night Vision Sights, Individual Served Weapons, AN/PVS-4,
Serial Numbers 95-112 and 95-113, were tested by the US Army Armor
and Engineer Board under field conditions in a simulated military user
environment beginning on 30 April 1974. Data gathering was completed
on 8 August 1974. Temperatures ranged from 43° Fahrenheit to 91°
Fahrenheit during the cited test period. From the time testing was
reinitiated to test completion, the two test items accumulated a total
of 2,072.5 hours, were transported a total of 693.5 miles, and had been
subjected to the shock and vibration effects of 18,000 rounds of M60
7.62MM ammunition. Testing was conducted utilizing the approved Plan
of Test (ref 6, app F).

1.4.2

Previous testing during the period 19 October 1972 to 8

January 1973 evaluated preoperational inspection; stowage; safety
evaluation; target detection, recoanition and identification; observation
and security; and human factors engineering. When reliability probiems
were encountered by USAIB, testing was suspended and results were
reported in the first partial report (ref 2, app F).

1.4.2.1 When testing was reinitiated on 30 April 1974, the concept was
to complete the earlier subtests and to reevaluate any subtests affected
by the modifications mentioned in para 1.2.2 of this report. While the
latter formulation was aimed primarily at the reliability and durability,
and maintenance evaluation subtests, any discrepancies with completed
results in other areas were noted. The test sights were subjected to
the following subtests: alignment and zero; hitting performance;
reliability and durability; safety evaluation; human factors engineering;
and maintenance evaluation. (Maintenance evaluation was limited to
evaluation of maintenance required to keep the test sights operational,
and an evaluation of the maintenance test package.) On 8 July 1974,

an interim report was submitted reflecting the status of the above
subtests to 17 June 1974 (ref 3, app F). At that time, none of

the cited subtests were completed. Testing continued and was completed
on the above subtests on 12 August 1974.

1.4.2.2 The first partial report contains results and analysis of

the testing conducted during the first phase of the test. The results
and analysis of individual subtests in this report (second partial

and final) are concerned with testing conducted during the second phase




of testing, from the time testing was reinitiated on 30 Apr 74 to

test completion on 12 Aug 74. Brief summaries ¢f eariier significant
results and system faults are contained in the subtests of this report,
but more detailed analysis can be obtained by referring to the first
partial report. App B, Test Findings, and App C, Deficiencies and Short-
comings, reflect the findings of both reports.

1.4.2.3 Throughout all testing, the First Generation Night Vision
Sight, Individual Served Weapons, AN/PVS-2 served as a control sight.
Initial testing was with the A series first generation sight. However,
the tubes in the two sights were replaced with automatic brightness
control tubes transforming the sights into AN/PVS-2B's. A1l subtests
were conducted using both the test and control sight. The use of a
comparison sight allowed direct comparison of results obtained during
testing at this board and obviates the necessity for comparing the
results obtained in current testing with the results obtained in prior
testing.

1.4.3

To evaluate the effectiveness of the modifications on the
reliability and durability subtest, the two test sights were operated the
maximum number of hours possible on an M114A1 command and reconnaissance
carrier under field operating conditions and under surveillance in the
shop area. An adequate amount of time was allotted to establish the
required MTBF with a point estimate. The total number of sight and tube
failures were one and zero respectively, and a point estimate of MIBF
was not made.

1.4.4

The (second generation) Night Vision Sight, Individual Served
Weapons, AN/PVS-4, was evaluated against the test criteria contained in
app B and compared with results obtained with the control sight.

1.4.5

Throughout the test, test personnel were instructed in and
followed all safety precautions in the safety release, draft equipment
publications, and other appropriate documents.

1.4.6

For the purpose of clarification of terms, the following
definitions are provided.



1.4.6.1 Detection. Identification of the presence of a target of
potential military interest in a reasonable time, but without recog-
nition of the object.

1.4.6.2 Recognition. Discrimination between targets (objects) as to
class, e.g., tank, truck, man.

1.4.6.3 Identification. Discrimination betweén targets (objects)
within a class, e.g., Mo0 tank, M113 APC.

1.0.6.4 Moonlight Band. Illumination on the order of 4 x 107 to 7 x
10'4 foot lamberts.

1.4.6.5 Starlight Band. Illumination on the order of 7 x 10-4 to 7 x
10—5 foot Tamberts.

1.456.6 Overcast Band. Illumination on the order of 7 x 10'5 to 1 x
1072 foot lamberts.

1.4.6.7 Clear Air. Condition which exists during unlimited visibility,
i.e

., no ground fog, haze, or clouds.




SECTION 2. UETAILS OF TEST
2.1 PREOPERATIONAL INSPECTION

Complete results and analysis of this subtest are included in
the (first) partial report, ref 2, app F. In the cited report, a short-
~ coming was assessed against the test item because of improper size
demist lenses. As a result of modifications, the lens were subsequently
deleted from the test item. (See para 3.1, app C.) The criterion in
this subtest was met. (See item 28, app B.)

2.2 STOWAGE

Resuits and analysis of this subtest are included in the first
partial report, ref 2, app F. Stowage mileage is discussed in this
report in para 2.8.4.2 and 2.8.5.1. The criterion in this subtest was
met. (See item 5, app B.)

2.3 SAFETY EVALUATION
23 Objective

To determine if the test item is safe to operate and maintain
in its intended role.

232 Criteria

2.3.2.1 The test item shall be safe to operate and maintain (USAARENBD).

2.3.2.2 Flash and glare protection for the operator . . . is es-
sential. . . (QMR, para 8g).

2.3.3 Method

2.3.3.1 Prior to starting test operations, the test items were in-
spected for actual or potential safety hazards. Special attention was
given to safety hazards and operational restrictions described in the
safety release, maintenance publications, and on warning plates. Com-
plete reliance was not placed on procedures prescribed in Preliminary
Operating and Maintenance Manuals or Technical Manuals unless they

had been critically reviewed and found to provide the safety procedures
for the particular test operation.

2.3.3.2 The operator/crew and supervisory personnel watched for and
recorded actual or potential safety hazards during initial and all sub-
sequent inspections, servicing, and maintenance of test items, and all
functional testing. Maintenance personnel were instructed to record
any actual .or potential safety hazards revealed during maintenance of
the test item.
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2.3.3.3 The operator/crew were instructed to report any headaches, or
dizziness experienced when using the test item.

2.3.3.4 Throughout all firing exercises, operating personnel were
instructed to report any difficulties in performing the firing mission
resulting from flash and glare of the weapons.

2.3.4 Results

2.3.4.1 As noted in the first partial report, no actual or potential

safety hazards were discovered during the course of the test. No com-

plaints of headaches or dizziness were received from the operators when
they were using either the test or control item. This continued to be

the case during the final phase of testing.

2.3.4.2 No flash or glare problems were encountered during extensive
firing exercises conducted with the M60 machinegun. "Biooming" or
"whiteout" was a problem when firing was conducted using the control
sights.

2.3.5 Analysis

2.3.5.1 The criteria in para 2.3.2.1 were reported met in the first
partial report. There was no change in the status of results relative
to these criteria from the subsequent testing and the test item was
considered safe to operate and maintain.

2.3.5.2 Results indicated that there were no flash and glare problems
when firing the test item from the M60 machinegun. The criteria in
para 2.3.2.2 were met.

2.4 ALIGNMENT AND ZERO
2.4.1 Objectives

2.4.1.1 To determine if adjustments for zeroing permit proper align-
ment of the test item with the weapons.

2.4.1.2 To determine the adequacy of the test item with respect to
weapon/test item alignment retention.

2.4.2 Criteria (Essential)

2.4.2.1 . . . Mounting brackets will permit quick, simple attachment
of the sight to the weapon in darkness. The brackets must allow repeated
mounting and dismounting of sights without significant change in zero.
Bore sighting may be required when weapons and sights are intermixed
(QMR, para 8c).




2.4,2.2 Design will make provision for indication of clicks both
audibly and in a manner sensitive to touch to facilitate zeroing.
Zeroing procedures will be essentially the same as:for standard daylight
sights (QMR, para 8m).

2.4.3 Me thod

+ 8
-

2.4.3.1 The test items were mounted on the flexibly mounted M6O,
7.62MM machinegun on the M114A1 Command and Reconnaissance Vehicle.
With the test items mounted and aligned, the M60 machinegun was zeroed
at a range of 400 meters.

2.4.3.2 The above procedures were repeated with operators wearing
military gloves.

2.4.3.3 Following initial boresighting and referral of the test item
to match the daylight sight zero alignment, the M114A1 was operated 50
miles over secondary roads and 50 miles over cross-country terrain. The
test items and weapon combination were fired at the completion of each
25 miles to check retention of the adjusted zero.

2.4.3.4 During hours of darkness, the test items, in turn, were re-
moved and remounted on the M60 machinegun a total of 10 times. The
weapons were fired after each repetition to check retention of the
adjusted zero.

2.4.3.5 The test item was removed and a second test item was substituted
on the M60 machinegun a total of five repetitions. The effect or inter-
change of sights on adjusted zero and necessity for realignment, if any,
was determined.

2.4.3.6 Test soldiers with normal hearing (Profile 1) adjusted the
sights using both audible and touch sensitive clicks.

2.4.3.7 The M60 machinegun was zeroed during daylight hours with
standard daylight sights and during darkness with the test item. A
ccmparison was made of the procedures required in each case.

2.4.4 Results

2.4.4,1 No difficulties were encountered when mounting the test items
on the M60 machinegun. Difficulties were encountered in obtaining a
saddleblock for mounting the control sights, but once obtained, no
further difficulties were encountered in mounting the AN/TVS-2B on the
M60 machinegun. The procedures outlined in the draft -12 manual

for zeroing the test item at close ranges were incomplete in that they
did not specify the location of round impact at 25 meters for the M60
machinegun. NVL was contacted and they provided guidance for zeroing
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procedures at 25-meter targets. No further difficulties were encountered
with zeroing the test or control items.

2.4.4.2 No major difficulties were encountered with operators mounting
and zeroing the test and control sights while wearing military gloves.
Results of this phase are included in para 2.10.4.

2.4.4.3 The test and control items retained their zeros after 50
miles of secondary road operation. After 50 miles of cross-country
travel, the following shifts in zeros were noted:

Serial No Type Sight Shift (Mils) Direction
95-112 AN/PVS-4 4,57 Left
95-113 AN/PVS-4 3.05 Left

1108 AN/PVS-2B 2.28 Up

27967 AN/PVS-2B 6.0 -

2.4.4.4 Both the test and control sights retained their zero after
each repetition of the mounting - dismounting cycle.

2.4.4.5 No adjustments were necessary when a second test sight was
substituted on the M60 machinegun when that sight had been previously
zeroed on the mounting bracket. Interchanging brackets on the M60
machinegun caused the test item's zero to shift vertically approximately
1-1/2 mils after five repetitions.

2.4.4.6 Test soldiers with normal hearing (Profile 1) encountered no
difficulties when adjusting the test sights using both audible and touch
sensitive clicks. One test soldier with a hearing Profile 3 likewise
had no difficulties using the audible and touch sensitive clicks. The
adjustment knobs on the comparison sights were worn and difficult to
adjust.

2.4.4.7 Daytime and darkness zeroing procedures were essentially the
same for the "iron sights" and test and comparison items. As noted in
para 2.4.4.1, assistance was provided by NVL in proper zeroing procedures
for 25-meter targets with the AN/PVS-4. High i1lumination during daytime
conditions obscured the reticie and made it impossible to zero the test
and comparison item until the j1lumination level had decreased. This
occurred with the reticle on full power and the cover on the smaliest
1ight opening. No other problem areas were encountered with daytime and
darkness zeroing procedures for thc test and comparison items.

- 2.4.5 Analysis

2.4.5.1 The mounting brackets for the M60 machinegun permitted quick,
simple attachment of the test sights to the weapon in darkness. In
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addition, the AN/TVS-5, Crew Served Weapon Sight can also be mounted
on this same mounting bracket. Test results show that the brackets
allow repeated mounting and dismounting of the test sights without
significant change of zero. The criteria in para 2.4.2.1 were met.
The loss of zero caused by intermixing weapons and sights was probably
caused by different mating characteristics between various mounts

and sights. Operators should be made aware that using a zeroed sight
on a new mount might require rezeroing the weapon sight system.
suggested improvement is that the operator's manual make note of this

fact. (See para 4, app C.)

2.4.5.2 The test items had audible and touch sensitive clicks for
adjustment of zeros. Zeroing procedures with the test sights were
essentially the same as for the standard daylight sights. The criteria
in para 2.4.2.2 were met.

2.4.5.3 A deficiency is assessed against the test item for the in-

ability to retain its adjusted zero after cross-country travel (para

2.4.4.3). Both of the test items and one of the control items ex-

perienced this probiem. This is considered a deficiency since a 10ss

of zero during normal combat operations will prevent the operator from P
bringing accurate fire on a target. (See para 1.1, app C.)

2.4.5.4 The probiem of not being able to zero the weapon sight system
during high illumination periods (para 2.4.4.7) is considered a short-
coming. (See para 2.1, app C.) This problem arises because of in-
sufficient contrast between the reticle and the background as seen
through the daylight cover. This is classified a shortcoming because
the operator cannot zero his weapon throughout the major part of the
day. He must wait until the illumination level decreases before
beginning zeroing procedures.

2.4.5.5 The lack of complete instructions of zeroing procedures at
o5-meter targets (para 2.4.4.1) is classified a shortcoming as it
should be corrected to increase the employment accuracy of the weapon.
(See para 2.2, app c.)

216 TARGET DETECTION, RECOGNITION, AND IDENTIFICATION

Complete results and analysis of this subtest are included in
the first partial report, ref 2, app F. The percentages of targets
detected, recognized, and jdentified under moonlight, starlight, and
overcast conditions with the test items vere 87.9 percent, 54.4 percent,
and 34.2 percent, respectively. For the same light levels, the recorded
percentages with the control sights were 82.2 percent, 60.0 percent, and
37.9 percent. Maximum recorded range with both the test and control
sights was 1,200 meters. I1lumination from a Xenon searchlight with

pink filter improved sight capabilities. Both the test and control
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sights were able to detect infrared emissions at 1,600 meters. Three
essential criteria and one desirable criterion were met, the other
desira?le criterion was not met. (See items 8, 9, 10, 16, and 17,
app B.

2.6 HITTING PERFORMANCE

2.6.1 Objectives

2.6.1.1 To determine the ability of the test item to enable armored
vehicle mounted weapons to engage combat-type “targets during hours of
darkness.

2.6.1.2 To determine the maximum ranges at which targets can be
effectively engaged under various conditions of visibility, weather, and
terrain.

2.6.2 Criteria (Essential)

2.6.2.1 Reticles will be designed so that the sight picture for each
weapon . . . is as close as possible to the sight picture obtained with
applicable daylight sight. The reticle shall not obscure the target by
side flow effects. . . (QMR, para 81).

2.6.2.2 The sights will permit a hit probability equal to that ob-
tained with the given weapon in daylight (QMR, para 1b).

2.6.2.3 Size . . . must not degrade . . . performance character-
istics of weapons with which the sight is to be employed. . . (QMR,
para 8b(1)).

2.6.3 Method

2.6.3.1 During daylight hours, after zeroing, utilizing standard day-
light sights, the M60, 7.62MM machinegun mounted on an M114A1 was fired
by three trained personnel at both stationary and moving targets.
Stationary targets consisted of silhouettes (standing type), 25 each
per range (100, 200, 300, 400, and 500) and 8- by 8-foot plywood panels,
at ranges of 500, 700, 900, and 1,200 meters. Moving targets consisted
of 8- by 8-foot panels at ranges of 400 and 600 meters. Standard
combat mix ammunition, 100 rounds per range, was fired using standard
burst techniques (6- to 9-round bursts). Al1 exercises listed above
were repeated at night with the test items mounted. Each exercise

was conducted under conditions of measured ambient light (starlight

and moonlight). (Heavy overcast conditions were not encountered during
the test.) After each exercise the targets (silhouettes and paneis)
were examined and the target hits recorded.
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2.6.3.2 The test item reticles were checked to determine if the target
was obscured by side flow effects. Throughout testing, operating per-
sonnel compared the sight pictures obtained with daylight sights to
those obtained with the test item at night.

2.6.3.3 Throughout testing, the operators looked for any difficulties
- in employment of the weapon due to size of the test item.

2.6.4 Results

2.6.4.1 Sight pictures for the test and control items were essentially
the same as for daylight firing. "Blooming” caused by fired tracers was
a problem with the comparison sights. This problem did not occur with
tge test items. The reticles did not obscure the target by side flow
effects.

2.6.4.2 Detailed results of hitting performance for the M60 machinegun
and night vision sight systems are 1isted in parts 2 and 3, app A. The
type target, range, number of hits, and recorded light conditions are
listed for each gunner and sight. The percentage of hits for the three
gunners at combined ranges (stationary mode) between 100 and 1,200
meters are listed in Table 1 below:

TABLE 1
Percent Hits Percent Hits

A11 Silhouettes A11 Panels Percent Hits
Sight Condition From 100-500M From 500-1,200M Overall

Iron Day 22.5 15.7 19.5
PVS-4 ~ Moonlight 29.7 6.6 19.4
PVS-4  Starlight 23.5 2.8 14.3
PVS-28  Moonlight 21.5 4.7 14.0
PVS-2B  Starlight 21.1 4.6 13.8

2.6.4.3 Fog decreased the hitting capabilities of both the test and
comparison items. On four separate occasions, in fog, moving targets

at 600 meters could not be detected with the comparison item (AN/PVS-2B).
On these same occasions, the target was detected using the test item.

On four other occasions, it was impossible to detect stationary targets
at 1,000 meters with the comparison item, but was possible to detect
these same targets with the test item.




2.6.4.4 No difficulties were encountered due to test item size when it
was mounted on the M60 machinegun. No difficulties were encountered
with the size of the control sight when mounted on the M60 machinegun.

2.6.5 Analysis

2.6.5.1 Test results indicated that sight picture obtained using the
test item on the M60 machinegun was similar to that obtained using day-
light sights. In addition, the sight picture obtained with the test
item was superior to that of the control sight because it did not
suffer from "blooming" effects and also allowed the gunners to detect
targets better under fog conditions. The reticle did not obscure the
targets by side flow effects. The criteria in para 2.6.2.1 were met.

2.6.5.2 The methodology employed in the analysis of hitting performance
consisted of a chi square contingency test comparing various combinations
of hitting performances. The combinations were: day firing versus
moonlight and starlight firing with the AN/PVS-4; moonlight firing with
the AN/PVS-4 and the AN/PVS-2B; and starlight firing with the AN/PVS-4
and the AN/PVS-2B. For stationary firing, a two-row (sights) x nine
column (range) table with total hits pooled over the three gunners was
used. Ranges with less than five total hits recorded were combined with
other ranges. For moving target firing, the number of hits in each cell
was too small to provide meaningful results, so the tables were reduced
to a two-row (sights) x two column (hit-miss) table. For all such
tables, the hypothesis being tested was that the samples were drawn

from identical binomial populations (i.e., the proportion of hits

was the same). For a significance level of 0.10, and 7 degrees of
freedom (stationary), the tabled chi square value was 12.02, and for

1 degree of freedom (moving), the tabled chi square value was 2.71.

A table of values for all comparisons is at part 4, app A. The analyses
are:

a. For stationary M60 machinegun firing, there were two
“fron" sight versus night sight comparisons, i.e., daylight firing
versus moonlight firing with the test item, and daylight firing versus
starlight firing with the test item. The computed chi square values for
these two tests were 92.17 and 124.24, respectively. Since both values
were greater than 12.02, there is reason to believe that there is a
significant difference in the proportion of hits. While the night
sight performed better at the three close-in ranges, it was poorer
at the other five ranges and hence the criterion (para 2.6.2.2)
of night firing with the test items being equivalent to day firing
was not met. These results, however, do not adequately reflect the
firing results. The failure of this criterion is not considered a
deficiency since it is felt that this requirement may be beyond the
state-of-the-art in current night vision sights. While the night
sights did not present the same hitting performance as day firing,
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it is the opihion of the project officer that the test item allowed
the gunner to effective]y engage targets.

b. For stationary M60 machinegun firing, there was a moon-
1ight and a starlight comparison between the test and control sights.
For the two comparisons, i.e., moonlight test item vs moonlight control
item and starlight test item vs starlight control item, the computed
chi square values were 23.24 (moonlight comparison) and 21.99 (starlight
comparison) versus the tabled value of 12.02. This indicates that there
is reason to reject the hypothesis of there being no significant difference
in the proportion of hits between sights. These results indicate
that the test sight performed better under both 1ight conditions than
did the control item. In addition, the test item performed better
under fog conditions, and in the opinion of all test personnel, per-
formed better than the control item.

c. Hitting performance against moving targets was extremely
poor and is considered separately from the above analysis. The chi
square test does not reject the stated hypothesis for daylight versus
test item firing and indicates that there is no reascn tu believe that
there is a significant difference between daylight firing and the
test item firing for both moonlight and starlight conditions. The
analysis rejects the stated hypothesis when comparing the test and
control items. This indicates that the AN/PVS-4 (test item) performed

| better than the AN/PVS-2B (control item). These poor moving target
results were due to two factors. One was the target speed. Initial
familiarization firing was against moving targets at 7 - 10 MPH;
however, the target background was illuminated by the skyglow from a
town, and targets could only be identified when within 300 meters.
Skyglow was eliminated at the record firing range; however, target
speed varied from 5 - 15 MPH. This made engagement difficult. A second
problem area arose with the sight reticles. The only "leadlines" for
moving targets were the two surroundirg the center dot. To effectively
engage targets with this reticle, more leadlines at various ranges would
have to be included in the reticle. However, too many leadlines might
clutter up the sight picture and negate this improvement. A reticle
would have to be designed and tested to thoroughly evaluate the pros and

’ cons of including leadlines in the sight picture.

2.6.5.3 Test results indicated that the size of the test item did not
degrade performance characteristics of the 1960 machinegun. The cri-
terion in para 2.6.2.3 was met.

2.6.5.4 In addition to firing with the M60 machinegun, limited firing
was also performed with the M60D, i.e., the M60 with "spade" grips and
"butterfly" trigger. Gunners were forced to assume a firing posture
(1.e., both hands on the grip, hands close to the chest, and sighting
over the top of the gun) that prevented accurate employment of the
weapon-sight system. Gunners had to stretch to reach the eyepiece and
could not fire and observe at the same time.
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2.7 OBSERVATION AND SECURITY

Complete results and analvsis of this subtest are included
in the first partial reoort, ref 2, aoo F. The test criteria in this
subtest were met. (See items 18 and 19, aoo B.)

2.8 RELIABILITY AND DURABILITY
2.8.1 Objective

To determine the reliability and durability of the test %tem.
2.8.2 Criteria

2.8.2.1 (Essential) Sight must withstand rough handling ascociated
with transportation and use during combat operations (QMR, para 8d).

2.8.2.2 (Essential) Sight must withstand the shock of repeated firings
without damage or change of adjustment (QMR, nara 8j).

2.8.2.3 (Essential) Normal combat life of this item (Mean Time Between
Failure not including operator maintenance requirements) will be 1,000
oberating hours, 2,000 operating hours (desirable) (QMR, para 8d).

2.8.2.4 (Essential) Sensor life will be at least 1,000 hours, 2,000
hours (desirable) (QMR, para 8d).

2.8.2.5 (Essential) . . . Minimum battery life will be such that
the sight can be operated continuously for at least 12 hours without
renlacement. . . (QMR, para 8i).

2.8.2.6 (Essential) Sights must be moistureoroof and dustproof
(QMR, para 80).

2.8.3 Method

2.8.3.1 The test items with carrying case were stowed in an aporo-
priate location (as determined by stowage test, para 2.2) on the

M114A1 and transported 150 miles over highway, secondary roads, and
cross-country. The test items were then inspected for damage. Sub-
sequently, the test items were mounted on the M60, 7.62MM machinegun, on
the M114A1 and transported another 150 miles during the hours of dark-
ness. With the test item mounted, the operational capability was checked
every 10 miles. Mileage consisted of approximately 20 percent highway,
40 percent secondary roads, and 40.percent cross-country. Table 2 below
reflects all mileage, including that accumulated during the alignment
and zero subtest.
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TABLE 2

Vehicle and Test Item Control Item
Mode of Type of Serial Number Serial Number
Transport Operation 95-112 95-113 1108 27967
Miles Miles
Stowed in Cross-Country 60.7 60.7 90.0 90.0
M114A1 Secondary 63.5 60.0 91.5 91.5
Highway 75.8 72.8 59.0 59.0
Mounted on Cross-Country 60 60 60 60
M60 Machinegun Secondary 60 60 60 60
on M114A1 Highway 30 30 30 30
TOTAL MILES 350.0 343.5 390.5 390.5

2.8.3.2 Each test and control item was subjected to shock and vibration
effects from 2,000 rounds of 7.62MM firing. Additionally each test and
control item was used to fire approximately 7,000 rounds during the
hitting performance subtest, for a total of 9,000 rounds shock and
vibration firing for each sight.

2.8.3.3 Before and after all functional testing, the test and control
<ijhts were operated continuously for 12-hour periods to accumulate the
maximum hours possible. Total operating time accumulated on the two
test items was 2,072.5 hours. The hours accumulated on the test and
control sights were as follows:

TABLE 3
Serial Number Hours Type Sight
Test Items
95-112 1,060.75 AN/PVS-4
95-113 1,011.75 AN/PVS-4
Control Items
1108 385.75 AN/PVS-28B
27967 376.25 AN/PVS-28B

The low number of hours (762.0) accumulated on the control sights re-
sulted from battery rationing because of two shipments of bad batterics.

2.8.3.4 A record of all failures was maintained throughout the test.
A failure was defined as any malfunction which the operator/crew could
not remedy by adjustment, repair, or replacement action using the
controls, OEM tools, and OEM parts within 10 minutes and which causes
or may cause:
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a. Failure to commence operation, cessation of operation, or
degradation of performance capability of system/subsystem below desig-
nated levels. :

b. Serious damage to system/subsystem by continuous opera-
tion.

Simultaneous related malfunctions were consideréd as one failure,
2.8.3.5 At the completion of functional testing, each test item was
operated for a minimum of 12 continuous hours with new batteries. This
exercise was repeated five times for each test item.

2.8.3.6 Throughout testing, the test items were periodically visually
inspected for signs of moisture and dust within the test items.

2.8.3.7 A log for each battery was maintained. The following was
recorded:

a. Daily and accumulated operating time
b. Temperature range
c. Precipitation, if any.
2.8.4 Results
2.8.4.1 During the first phase of testing that was suspended in Jan-
uary 1973, four deficiencies were experienced in the area of reliability
and durability (ref 2, app F). The deficiencies were:
The image intensifier tube developed a burnt spot
The threads on the plastic reticle cell housing failed

The rear retaining ring loosened

The locking knob on the M60 machinegun mounting bracket
fell out.

These and other areas were the subject of corrections and modifications
applied by NVL to the sight after test suspension.

2.8.4.2 The test and control sights suffered no damage or adverse
effects to their operational capabilities during the final testing phase
as a result of mounted or stowed transportation on the M114 vehicle.




2.8.4.3 One chargeable system failure was experienced by the test
items during the final testing phase (the chargeable system failure
and the associated repair operation are listed in part 1-B, app D)
as a result of rough handling associated with normal use during
simulated comhat operations. The rubber eye guard on test sight No
95-112 came off after 602.0 hours of sight opzration. The control
cights experienced no chargeable system failures during the final
testing phase.

2.8.4.4 The test and contro! sights suffered no damage or adverse
effects during the final phase of firing as a result of the approximately
9,000 rounds of 7.62MM M60 machinegun fire.

2.8.4.5 No system failures of the image intensifier tubes (sensors)
occurred during the final phase of the test.

2.8.4.6 Tables conteining the results of battery life are included in

part 5, app A. Test sight batteries are listed in pairs as both batteries

were exchanged at the same time. Each set of batteries operated con-

tinuously for at least 12 hours without replacement, and average battery \
life for both test sights was 71.47 hours.

2.8.4.7 No moisture was detected inside of the test items or control

sights. During cross-country travel with test sight No 95-113 mounted

on the M114, three black spots were noted in the sight picture. These 3
spots were determined to be dust particles and were removed when the

sight was disassembled and cleaned. No other instances of dust part-

icles inside the test or control sights were noted.

2.8.5 Analysis

2.8.5.1 Test results from both phases of testing indicated no adverse
effects on the operational capabilities of the test items due to moun’ed
or stowed transportation. The part of the criteria in para 2.8.2.1
pertaining to transportation was met and is consistent with the findings
of the first partial report. The failure assessed against the test item
when the rubber eye guard came off indicated that the test sight could
not withstand the rough handling associated with use during simulated
.ombat operations. Consequently, the criteria in para 2.8.2.1 were not
met. This failure is discussed further in para 2.8.5.5.

2.8.5.2 Results from the first phase of testing indicated no chargeable
failures resulted to the test item due to firing with the M6G machinegun.
Since the test item withstood the shock of repeated firings without
damage or change of adjustment during the final testing phase, the
criteria in para 2.8.2.2 were met.
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2.8.5.3 Reliability calculations assuming an exponential failure
distribution were made with data collected on the modified test sights.
From test reinitiation in April 1974 to test completion, one chargeable
system failure occurred during 2,072.5 hours of testing. A two-sided
80-percent confidence interval estimate was computed using the follow-
ing formula:

21 < MTBF < 21

X2 ; 2r+2 e
L | 90 &'

Where T = Total operating hours of all test items (2,072.5)
Number of failures (1)

. 2r+2 = X2 distribution value from table H-3b,
AMCP 702-3 (7.779)

9 2 2 X2 distribution value from table H-3a,
-390 AMCP 702-3 (.211)

Based on the above computation, the upper-level MTBF is no greater
than 19,644.55 hours and the lower level MTBF is «t least 532.84

hours. The total of one failure in 2,072.84 hours of testing indicates
that the point estimate equals 2,072.84 hours. The wide range between
the lower and upper 80-percent confidence Timits is a result of the
large variability inherent in the ex)jonential distribution itself, and
the fact the amount of testing is relatively small in comparison to
the point estimate of MTBF. Additionally, the validity of the stated
criterion is questionable, i.e., the requirement is a QMR statement and
therefore does not follow the current guidance provided in AR 702-3,
which calls for reliability to be stated as two distinct values; the
"minimum acceptable value" and the "specified value". Both of these
values are to be agreed on by the combat and mate'iel developers. Two
values are provided, i.e., 1,000 MTBF (essential) and 2,000 MTBF (de-
sirable); however, there is no reason to believe that they are to be
equated to the MAV or a specified value. It js for these reasons that
no attempt has been made to assess the criterion in terms of met-not
met. If appropriate, this assessment will be made by HQ TECOM based on
the data provided by all test agencies.

2.8.5.4 Reliability calculations on sensor life were made with data
collected on sensors employed in the modified sights. From test re-
jnitiation to test completion, no chargeable sensor failures were
recorded during the 2,072.5 hours of testing. Using the technique
described in para 2.8.5.3 gives a lower-level MTBF of at least 900.11
hours. The upper level and point estimate of MT3F were not computec
since there were no sensor failures. However, 2,072.5 hours of




operation without a failure indicates there is 88 percent confidence
that the MTBF is at least 1,000 hnurs. For the same rationale provided

in para 2.8.5.3, no assessment was r 'z of the criterion in terms of
met, not met.

2.8.5.5 The analysis in para 2.8.5.1 has indicated that criteria in
para 2.8.2.1 were not met because of the failure of the rubber eye
guard. This incident is classified a deficiency, because without the
eye guard the gunner cannot effectively fire the weapon - sight system,
and tube brightness illuminates the gunner's face and compromises his
position. (See para 1.2, app C.) This incident occurred only once
during both phases of testing at the USAARENBD and would generally be
considered as a nonpattern failure, i.e., not characteristic of the
item. However, at the time of this report submittal, four instances of
this same problem have occurred at the USAIB where concurrent testing
with the AN/PVS-4 is being conducted. Therefore, when these incidents
are considered, there is reason to believe that this type of failure may
be a sight design.

2.8.5.6 During the first phase of the test, a deficiency was assessed
against the test item because of image intensifier tube malfunctions.
Although calculations on sensor life were not made during first phase of
testing, the test sights had one failure in 880.4 combined hours of
operation. No difficulties were experienced with the image intensifier
tubes during the final test phase and the two sights had no failures

in 2,072.5 hours of operation. (See para 2.8.5.3.) The applied
modifications apparently increased the sensor 1ife. At the time of
this test report there were two tube failures with the AN/TVS-5 (this
sight uses the same image intensifier tube as the AN/PVS-4) that =
underwent concurrent testing at the USAARENBD (see ref 7, app F),

and four tube failures at other locations (USAIB) testing the AN/PVS-4
indicating that possible problems still exist with the image intensifer
tubes. However, the two tubes tested in the AN/PVS-4's performed
without experiencing any failures and the deficiency assessed against
the test item in the first phase of testing is considered a corrected
deficiency. (See para 3.5, app C.)

2.8.5.7 During the first phase of testing, a deficiency was assessed
against the test item because the locking knob on the M60 machinegun
mounting bracket fell out. This problem was not addressed in the
modifications applied to the test sight. While there was not a re-
currence during the final testing phase, the locking knob that secured
the AN/TVS-5 to its bracket suffered the same problem when firing the
Cal .50 machinegun. (See ref 7, app F.) As the same type locking pin
is used in both sights, vibrational firing effects, or improper crew
tightening apparently caused the locking knobs to come loose. This
incident is downgraded to an uncorrected shortcoming because periodic
knob tightening by the operator will keep the sight firmly affixed to
the bracket. (See para 2.3, app C.)
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2.8.5.8 Two other deficiencies were assessed against the test item
during the first phase of testing. The setscrews in the rear retaining
ring loosened and allowed the rear retaining ring to separate from the
range focus ring. A new focus ring, and a change in the slipring and
setscrew material were part of the modifications applied to the sights.
No further difficulties were experienced with the above problem and the
deficiency is considered corrected. (See para 3.2, app C.) Reticle
cells were modified to use a different material and the failure of the
reticle housing did not recur. The deficiency is considered corrected.
(See para 3.3, app C.)

2.8.5.9 Results from testing conducted over the entire test period
have indicated that minimum battery 1ife is such that the sight can be
operated continuously for at least 12 hours without replacement in the
temperature range of this test. The criterion in para 2.8.2.5 was
met. y

2.8.5.10 Test results indicated that the sight was moistureproof,
therefore, that portion of the criteria in para 2.8.2.7 was met. The
portion of the criteria in para 2.8.2.7 pertaining to the sight being
dustproof was not met. However, the dust that entered one sight (para
2.8.4.7) did not degrade the performance of the sight and was removed
by maintenance personnel. Since this incident only occurred once
during the total testing period, it is classified a non-pattern oc-
currence.

2.9 MAINTENANCE EVALUATION
2.9.1 Objectives

2.9.1.1 To record data pertaining to maintenance required to keep the
test item operational.

2.9.1.2 To determine the adequacy of the maintenance package.
2:942 Criteria

Not used.
2.9.3 Method

2.9.3.1 Evaluation of the maintenance package was limited to mainte-
nance required to keep the test sight operational.

2.9.3.2 Data were obtained during the performance of daily, scheduled,
and unscheduled maintenance. Operator and organizational maintenance
was performed under simulated field conditions. Failed components were
identified. Each malfunction was examined to determine if it was a
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chargeable failure. (See definition in para 2.8.3.4.) A1l scheduled
and unscheduled maintenance was recorded by level of maintenance,
maintenance task, total active maintenance time (man-hours/clock-hours)
expended per maintenance task. Only one repairman was used per
maintenance task.

2.9.3.3 tach tool furnished and used in support of the test sight was
examined. The operator/repairman used the tools in the manner pre-
scribed either in the operator's or in the higher level maintenance
manuals furnished for the test sight.

2.9.3.4 The equipment publications provided in the maintenance package
were reviewed for adequacy and accuracy of instructions for each mainte-
nance task performed in support of the test sight.

2.9.3.5 A1l maintenance operations were performed by the direct
support level repairman (MOS 35E) and each task was observed. Ob-
servations were made for difficulties in installation, alignment, and
interchangeability of parts.

2.9.3.6 The organizational level maintenance functions, including
preparation and maintenance of DA Forms, were subjectively evaluated
to determine the skill level and training required to realistically
perform record keeping requirements.

2.9.4 Results

2.9.4.1 A record (by maintenance level) of man-hours/clock-hours
expended in the performance of maintenance on the test sights follows:

a. Operator daily checks and services required a total of
17.4 clock-hours and 17.4 man-hours (an average of .19 CH/MH per
item per day) for both test items.

b. Tabulated data for scheduled and unscheduled maintenance
for each test sight, by level of maintenance, are shown in table 4 below.
(See also part 1-B, app D, for a record of malfunctions, chargeable
system failures, and failed components.) This includes maintenance
performed from 30 Apr 74 to 12 Aug 74.
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TABLE 4
MAINTENANCE DATA

Serial No Serial No
95-112 95-113 Total

Total Test Hours 1,060.75 1,011.75 2,072.50

Daily Operator 8.7/8.7 8.7/8.7 17.4/17.4
Checks and Services

Time (CH/MH)

Organizational 1.0/1.0 1.0/1.0 2.0/2.0
Scheduled Time
(CH/MH)

Organizational 0/0 0/0 0/0
Unscheduled Time
(CH/MH)

Direct Support 0.6/0.6 0.8/0.8 1.4/1.4
Time (CH/MH)

General Support 0/0 0/0 0/0
Time (CH/MH?

Total Active 1.6/1.6 1.8/1.8 3.4/3.4
Maint Time

(CH/MH)
Number of Failures 1 1

Total Time to Repair 0.6/0.6 0/0 0.6/0.6
Failure (CH/MH)

2.9.4.2 Repair Parts. For a record of repair parts used, see part 2,
app D. A1} repair parts used in the test fit and functioned properly.
A list of parts furnished, compared with those used during testing, is
contained at part 5-B, app D.

2.9.4.3 Tools. (See part 4-B, app D for a 1list of tools received
for evaluation.)

a. The requirement for Gauge, Thickness Set (FSN 5210-221-
2013) to check the clearance between the objective housing and the
objective contact on early model AN/PVS-4 sights (see para 2.9.4.3a of
the first partial report (ref 2, app F)) has been eliminated by modi-
fication of this sight. (See para 3.4, app C.)




b. The following tools (listed in DTM 11-5855-213-12 and
furnished to support maintenance for the test) are available in common
tool sets and are not considered special tools:

(1) Multimeter, TS-352 B/U, FSN 6625-242-5023

(2) Tool Kit, TK 101, FSN 5180-064-5178

(3) Tool Kit, TK 105/G, FSN 5180-610-8177.
2.9.4.4 Equipment Publications. See part 3-B, app D for a list of
publications used. DTM 11-5855-213-12, DTM 11-5855-213-20P, DTM 11-
5855-213-34, and DTM 11-5855-213-34P were provided for operational and

maintenance support of the test item. Discrepancies noted in the -12,
-34, and -34P are summarized below:

a. DTM 11-5855-213-12. The manual contained the following
discrepancies:

(1) Clarity of figure illustrations throughout the
manual was poor.

(2) Some referenced instructions are improper in that
they do not relate to the cited subject.

(3) Three items were listed as special tools, when
they are actually common tools available in the Army inventory (para
2.9.4.3b, above).

b. DTM 11-5855-213-20P. Use of this manual during testing
failed to uncover any technical errors. All instructions used were
clearly understood and all illustrations/printing were easily read.

c. DTM 11-5855-213-34. In addition to the discrepancies
reported in the first partial report (ref 2, app F), the following
discrepancies were noted:

(1) Clarity of figure illustrations was poor.

(2) Three item. listed as special tools and test
equipment were actually common tools (para 2.9.4.3b, above).

d. DTM 11-5855-213-34P. The manual contained the following
discrepancies:

' (1) Clarity of figure illustrations is poor, i.e.,
figure 1, page I-9, figure 2, page I-11, and figure 13, page I-33.




(2) Federal Stock Numbers are not provided in column
(2) for numerous repair parts listed in the manual.

(3) The listing of many repair parts in the manual
is inconsistent, causing much difficulty in locating parts; i.e., see
the figure number column (10a) on pages II-2 through II-16 in Section
I1.

(4) The identification 1ist for figures 1 through 13
on page I-13 is superfluous in that it duplicates the repair parts
list in Section II.

(5) The small print used in the description column
(3) is so blurred that the identification of a specific item, in some
instances, is extremely difficult.

The manuals are not in conformance with pertinent DA regulations.

2.9.5 Analysis

2.9.5.1 The tools and test equipment noted in para 2.9.4.3b, above,
are still not required as stated in para 2.9.4.3b of the first partial
report (ref 2, app F).

2.9.5.2 The equipment publications (less the -20P) contain discrepancies
that should be corrected to improve maintenance efficiency. (See
para 1.3.1, app C.)

2.9.5.3 The QMR prescribes that organizational maintenance be per-
formed by the armorer. 'He is not capable (1ack of skill) of performing
the prescribed maintenance in accordance with the 12 manual (para
2.9.3.6). The maintenance support plan, a later document than QMR,
designates the operator to perform organizational maintenance. This is
not in conformance with Army maintenance standards. Essentially, orga-
nizational level maintenance functions including preparation, and
maintenance of DA Form 314, parts catalogues, tools, DA Form 2407 (Job
Order), and DA Form 2402 (turnin tags) on the sight are necessary. The
operator, who may be expected to 1ive in a foxhole in combat, cannot be
expected to meet the recordkeeping requirement. Additionally, the
direct/general support facilities the sight may require, are normally
found in the Division Support Command area, nearly 20 miles to the rear
of the FEBA. An operator could not be expected to travel this distance
to get a sight, or a sight component repaired. The following solution
to this problem is offered:

a. Assi?n the direct/géneral support maintenance respons-

ibility to MOS 35E (Special Electrical Devices Repairman), presently
found at the DS/GS level of all division support commands.




b. Assign the organizational maintenance responsibility
to MOS 31B (Field C-E Equip Mechanic), as an item of "selected
equipment" for which he is responsible by MOS job description. The
MOS 31B is found in all units 1ikely to be issued the individual
weapons sight. Furthermore, the MOS 31B training would require a
minimum of orientation on the sight (estimated 2-3 hours) to fully
meet the additional responsibility.

2.9.5.4 The failure to realistically designate a repairman to
perform organizational maintenance is part of the deficiency assessed
against the maintenance test package. (See para 1.3.2, app C.) In
view of the above, (para 2.9.5.2 and 2.9.5.3§ the maintenance test
package is considered to be inadequate. (See para 1.3, app C.)

2.10 HUMAN FACTORS ENGINEERING

2.10.1 Objective

To determine whether the test item is suitable with respect to
human factors engineering aspects and compatible with the skills, apti-
tudes, and limitations of personnel who will operate and service it.

2.10.2 Criteria

2.10.2.1 The equipmeiat will be designed in accordance with good human
factors engineering practice. The equipment will be considered as a
component of a man-machine system and will be developed with full con-
sideration for the intellectual, physical, and psychomotor capabilities
of the intended user and maintenance personnel. Arrangement, size, and
shape of operator control will permit ready tactical identification and
adjustment in darkness. The equipment will be operable by perscnnel
wearing . . . protective masks. Appropriate manuals detailing operating
and maintenance procedures will be provided (QMR, para 10a).

2.10.2.2 The weight and balance of the sight will be such as to min-
imize operator fatigue and not adversely affect the balance and other
firing characteristics of the weapon (QMR, para 10b).

2.10.2.3 (Essential) Access to knobs or switches will be convenient
from any of the normal firing positions. Adjustment will be practicable
for an operator wearing gloves. . . (QMR, para 8n).

2.10.3 Method

2.10.3.1- The operating instructivns and safety release were examined

and all restrictions and precautions contained therein were adhered to
throughout the test.
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2.10.3.2 Any difficulties experienced in operation of the test items,
discomforts suffered, safety hazards encountered, and areas where im-
provement could be made were recorded.

2.10.3.3 Throughout the test, operators were instructed to report any
inconvenience noted in the accessibility of the knobs or switches from
any of the normal firing positions. Accessibility was also evaluated
during the alignment and zero subtest (para 2.4) both wit and without
the operators wearing military gloves.

2.10.3.4 A human factors engineering evaluation questionnaire was
answered by all three test gunners after the conclusion of testing.

2.10.4 Results

2.10.4.1 Results from the first partial report (ref 2, app F) indi-
cated that experienced operators had no difficulties with locating and
manipulating the test item control knobs and switches with or without
gloves. The equipment was operable with the operators wearing the
M25A1 protective masks. A1l four of the test personnel surveyed during
the first partial report stated that they preferred the test sight over
the control sight.

2.10.4.2 Test results during the final testing phase indicated that the
mounted test sight produced no adverse effects upon the balance, or
other firing characteristics, of the M60 machinegun. Gunners felt that
the light weight of the test item made it more compatible with the
machinegun than the heavier control sights.

2.10.4.3 A11 operators *>ported that they experienced a partial loss of
their "unaided" night vision after using the test items. (This was the
same as the effect when viewing through the AN/TVS-5.) Loss of night
vision was also experienced with the control sights, but the effects
were judged to last longer when using the test sights.

2.10.4.4 The evaluation questionnaires were the same as those used
during the first partial report. Informal interviews revealed that

all three of the test personnel preferred the test sight over the control
sight, and that tlie test item was a valuable night vision aid. At

least one crewmember thought that some of the controls on the test item
were not sensitive to touch when the operator was wearing military
gloves. For detailed results of questionnaires, see part 6, app A.

2.10.5 Analysis

2.10.5.1 The partial loss of an operator's unaided night vision after
sight use is not considered critical when compared with the overall
benefits of the test sight. The operator's unaided night vision is
not destroyed, but reduced in the eye used for sighting. Results

from both phases of testing indicate that the criteria in para
2.10.2.1 were met.




2.10.5.2 Results indicated that the balance and other firing character-
istics of the M60 machinegun were not affected by the mounted test sight.
The criteria in para 2.10.2.2 were met.

2.10.5.3 The portion of criteria in para 2.10.2.3 concerning access

to knobs or switches was met. Test questionnaire results, on locating
and adjusting controls while wearing military gloves, were not completely
favorable in both surveys. The controls on the test sights were es-
sentially the same for both test crews. Since the subjective opinions

in both test periods indicate that this is a problem, the criteria in para
2.10.2.3 concerning adjustment by operators wearing gloves was not met.
This is a change from the first partial report which considered the
criteria met. However, this is not considered critical and a short-
coming or deficiency is not assessed against the test item, since this
problem could be overcome through additional training and use.
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SECTION 3. APPENDIXES

APPENDIX A. TEST DATA
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PART 1. PHOTOGRAPHS

 US ARMY ARMOR AND ENGINEER TECOM PROJ NO 7-ES-315-5L5-002
BOARD FORT KNOX KY PHOTO NO 72-319

NIGHT VISION SIGHT, INDIVIDUAL SERVED WEAPONS

AN/PVS-2, SMALL STARLIGHT SCOPE WITH
CARRYING CASE, SHIPPING CASE AND ACCESSORIES

STEBA P Form 1
1 Apr 74
Photo & Graphics Br SOP A=-2
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US ARMY ARMOR AND ENGINEER TECOM PROJ NO 7-ES-315-5L5-002
BOARD FORT KNOX KY PHOTO NO 72-318

NIGHT VISION SIGHT, INDIVIDUAL SERVED WEAPONS

AN/PVS-4 INDIVIDUAL SERVED WEAPONS NIGHT VISION SIGHT
WITH SHIPPING CASE, CARRYING CASE, AND ACCESSORIES

STEBB-LT-P Form 1
1 Apr 74
Photo & Graphics Br SOP A= 3




PART 2. HITTING PERFORMANCE AGAINST STATIONARY TARGETS

“Iron" Sights - Day Fire

Range
200 360 400 500 500 700 900
“(Silhouettes) “(PaneTs)

Gunner 1 32 i0 29 25 28 23 14
Gunner 2 22 16 16 10 35 20 23
Gunrer 3 15 12 15 22 10 7

8
TOTALS 69 34 57 50 8% 53 4

AN/PVS-4  (Moonlight)

Gunner 1 27 10 17 6 15
Gunner 2 48 18 4 7 15
Gunner 3 2 12 17 .. .2 17

TOTALS M7 % 38 733 47

AN/PVS-4  (Starlight)

Gunner 1 6 22 N 8
Gunner 2 7 23 3 9
Gunner 3 27 8 5 1

TOTALS 4 53 19 18

AN/PVS-2  (Moonlight)

Gunner 1 32 18 9 12 13
Gunner 2 21 19 15 6 1N
Gunner 3 35 16 16 1 7

TOTALS 88 53 40 29 3T

AN/PVS-2  (Starlight)

Gunner 1 21 1N 20 n
Gunner 2 52 23 24 0
Gunrier 3 28 31 20 17 11

TOTALS 701 79 54 61 22

NOTE: 100 rounds were fired for each range by each gunner.




PART 3. HITTING PERFORMANCE AGAINST MOVING TARGETS

"Iron" Sights - Day Fire

Range
40 600

Gunner 1 10
Gunner 2 9 3
Gunner 3 5 0

TOTALS 17 T3

AN/PVS-4 (Moonlight)

Gunner 1 5 5
Gunner 2 6 5
Gunner 3 10 4
TOTALS 21 14

AN/PVS-4 (Starlight)

Gunner 1 0

2
Gunner 2 4 6
5

Gunner 3 6

TOTALS T T2
AN/PVS-2 (Moonlight)

Gunner 1 0 0
Gunner 2 3 5
Gunner 3 9 5

TOTALS T2 0

AN/PVS-2 (Starlight)

Gunner 1 ] 2
Gunner 2 3 0
Gunner 3 1 3

TOTALS ] % ]

NOTE: 100 rounds were fired for each range by each gunner.




PART 4. CHI SQUARE RESULTS

Weapon Target Chi Square
Comparison System Posture Values

Day vs PVS-4 (Moonlight) M60 Stationary 92.17

Day vs PVS-4 (Starlight) M60 Stationary 124.24

PVS-4 (Moon) vs " M60 Stationary 23.24
PVS-2 (Moon)

PVS-4 (Star) vs M60 Stationary 21.99
PVs-2 (Star)

Day vs PVS-4 (Moonlight) M60 Moving 4
Day vs PVS-4 (Starlight) M60 Moving .97

PVS-4 (Moon) vs M60 Moving 3.11
PVS-2 (Star)

PVS-4 (Moon) vs M60 Moving
PVS-2 (Star)




PART 5. BATTERY LIFE
Test Sight No 95-112

Batteries Total Battery Temperature Precipitation
(Sets) Life (Hours) (Degrees F) (Inches)
1 72.0 46 - 72 1.06
2 72.0 43 - 84 1.24
3 72.0 71 - 86 .14
4 48.0 58 - 81 .42
5 31.25 54 - 80 3.11
6 74.0 61 - 82 .51
7 74.5 62 - 84 1.03
8 94.0 52 - 82 .01
9 97.5 52 - 89 « 1%
10 68.5 52 - 89 .43
1 71.0 60 - 85 12
12 79.25 66 - 91 .31
13 88.75 67 - 90 1.00
14 94.0 61 - 88 .05
15 24.0 68 - 72
TOTAL 15 SETS 1,060.75 560
(30 Batteries)
Average 70.72 .64
Range 24.0 - 97.5 43 - 9] 00 - 3.1

Test Sight No 95-113

Batteries Total Battery Temperature Precipitation
(Sets) Life (Hours) (Degrees F) (Inches)
1 72.0 46 - 72 1.06
2 72.0 43 - 84 1.24
3 72.0 71 - 86 14
4 72.0 54 - 81 3.53
5 81.25 55 - 84 1.54
6 98.50 52 - 82 01
7 46.0 54 - 81 .00
8 48.0 68 - 89 A7
9 97.0 52 - 89 .43
10 67.0 60 - 91 .29
11 70.0 61 - 90 1.14
12 96.0 63 - 88 .05
13 96.0 57 - 89 .03
14 24.0 68 - 72 .00
TOTAL 14 SETS "T1,011.75 9.63
(28 Batteries)
Average 72.27 .69
Range 24.0 - 98.5 43 - 9] .00 - 3.53

COMBINED SIGHTS
Total Life (Hr) 2,072.50
Average Life (Hr) 71.47




PART 6. RESULTS OF HUMAN FACTORS ENGINEERING QUESTIONNAIRE

The following questions apply to the DT II (Service Phase) of Night
Vision Sight, Individual Served Weapons:

1. Overall, which of these two sights do you feel performed better?

3 AN/PVS-4 (test)
AN/PVS-2B (control)

How would you rate the ease of using the test sight?

Very easy

Easy

Fair
Difficult
Very difficult

How would you rate the ease of using the control sight?

Very easy

Easy

Fair
Difficult
Very difficult

Test sight
Control sight
No difference
Not sure

sight permits the most stable and comfortable grip?

Test sight
Control sight
No difference
Not sure

6. The test sight incorporates several features which are not
characteristic of the control sights. A list of these appears below.
Some of these features are obviously more important than others. In
order that their importance might be evaluated, you are to rank them
according to their relative merit. If you feel that a particular
characteristic is the most significant improvement over the control
sight then that characteristic should be assigned a value of 1. The
characteristic which is considered the least significant improvement

A-8




should be assigned a value of 5. Each characteristic can be assigned
only one value and each value can be assigned to only one character-

istic.
a. Wide field of view 5 3 1
b. Automatic brightness control 2 2 3
c. Lighter weight 1 ey
d. Location of objective
focusing ring 4 4 4
e. Smaller battery 3 5 5

7. Did the tube brightness control on the test sight help you to
obtain a better sight picture?

3 Yes
No
Don't know

8. During observation exercises, test personnel differed in opinion
as to the best method of regulating the tube brightness control knob.
Which method most closely describes the manner in which you regulated
the control?

I always kept the picture as bright as possible.
2 I regulated the brightness control knob each time I ob-
served.
1 I normally set the brightness control knob at a particu-
lar brightness which seemed best for the set of conditions
under which I was observing. I changed it only when the
conditions changed, e.g., moonlight, starlight, terrain,
etc.
I adjusted the tube brightness according to the range at
which I was trying to observe.

9. Which method best describes the manner in which you manipulate
; the objective focusing ring on the test sight?

2 I adjust the objective focusing ring to correspond with the
particular range at which I am attempting to define targets.
I adjust the objective focusing ring to a particular setting
which I think is best for all ranges. I seldom change it
once I am satisfied with the setting.
1 I continuously adjust my objective focusing ring each time
I observe an array of targets.

A-9




10. Are the controls listed below conveniently located and sensitive
to touch?

Off/on switch

Reticle brightness
Diopter scale
Objective focusing ring
Tube brightness control

Are the controls Tisted below sensitive to touch when the oper-
is wearing gloves?

a. Off/on switch

b. Reticle brightness

c. Diopter scale

d. Objective focusing ring

e. Tube brightness control

12. How easy was it to locate the range focusing ring on the test
sight in the dark?

Very easy

Easy

Fair

Difficult

Very difficult

13. Did you experience eye fatigue during any of the observation
exercises?

1 Yes
No




{
|
|

Did you experience lens fogging during the observation exercises?

No
"3 _ VYes, I experience lens fogging while using the:

Test Sight
Control sight
3 Both test and control sight

15. Do you have difficulty identifying any of the controls during
darkness?

Yes

3 No

16. These questions are applicable only to personnel who wear eye-
glasses:

a. Is the test sight compatible with eyeg]asses?

1 Yes
No

b. Which method describes the manner in which you employ the
sight?

1 I wear my glasses

I remove my glasses and adjust the diopter setting to
suit my eye.

17. The test sight has a wider field of view than does the control
sight. Did this capability enable you to detect targets more quickly
while using the test sight?

1 Yes
No

18. Can you attribute any other advantages to the wider field of view?

Yes

3 No «

A-1




19. Some test sights appeared to be characterized by excessive
scintillation (snowy screen).

a. Did this characterize the sights you employed?

1 Yes
? No

Was the scintillation bothersome to the eye?

1 Yes
2 No

Did it make the target observation more difficult?

1 Yes

PSS S

2 No

—rm—

20. Did you encounter any problems with scinti]lation while using
the control sight?

21. Which method best describes the manner in which you employ the
night vision sight?

1 1 keep one eye closed while observing.
I keep hoth eyes open while observing.
2 1 keep both eyes open while scanning for targets. When 1
think that I have detected something significant, I close
one eye.

which sight would you prefer to use?
Test Scope Control Scope No Opinion
For long ranges

m——— —

For short ranges

mm—

For detection

3

=

For medium ranges -
F &

.

For recognition




Test Scope Control Scope No Opinion

For identification 3

—

Under starlight con- _3
ditions

Under moonlight con-
ditions

23. Did the position of the test sight when mounted on the weapon
affect the utilization of the weapon and vehicle controls?

Yes
3 No

24. During the test you have employed the test sight in several types
of terrain and under varying light conditions. Based on this experi-
ence, do you consider the sight a valuable night vision aid?

3 VYes

__ bk
25. 1Is the sight an aid to night vision under all conditions, e.g.,
brush. open terrain. thickly wooded, moonlight. and starlight con-
ditions?

-3 Yes
No

— o
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COLUMN
1

586

10

PART 1-A
MAINTENANCE ANALYSIS CHART INSTRUCTION SHEET
DESCRIPTION

Group number as indicated in the Maintenance Allocation Chart
or TB 750-93-1 of Assembly or Subassembly when the MAC is not
available. The sequence in which the actual maintenance
operation was performed is indicated in parentheses.

Component and related operations as indicated in the Mainte-
nance Allocation Chart. When the component is taken from

TB 7 50-93-1, the related operations are stated from previous
testing experiences. Operations indicated as in Depot Cat-
egory are not shown.

Maintenance Level, Prescribed. Category prescribed by the
Maintenance Allocation Chart is indicated by the letters C,
0, F, H. C-Operator/Crew; 0-Organizational; F-Direct Sup-
port; H-General Support. "NP" indicates not prescribed.

Maintenance Level, Recommended. Category recommended by the
test agency.

TM Instructions. An "X" in these columns indicate the TM in-
structions are considered adequate or inadequate.

Active Maintenance Time. The man-hours and clock-hours of
active maintenance time to the nearest tenth are shown. The
symbol "NC" indicates nonchargeable maintenance time. The
symbol "E" indicates an estimated active maintenance time.

System Life. Number of "Hours" accumulated before this opera-
tion was performed. The sequence number for which the par-
ticular operation was last performed is shown in parentheses.

Reason Performed. The symbol "UNS" is shown in this column if
the operation was performed as a result of unscheduled mainte-
nance. If the operation was performed as a result of
scheduled maintenance, it is indicated by the sumbol "SCH".

Remarks. If an EPR was related to a maintenance operation,
the EPR KD Number is indicated. The notation "Failure" in-
dicates operations performed as a result of a failure.
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GENERAL:

COLUMN
1

PART 2-A

PARTS ANALYSIS CHART INSTRUCTION SHEET

Parts are listed on charts by functional group and in
numerical order within groups.

DESCRIPTION

Sequence Number, Group Number, Parts usage by maintenance
operation is indicated by a crossereference to the sequence
number and group number from column 1 of the Maintenance
Allocation Chart.

Federal Stock Number, Technical Service Part Number, Manu-
facturer's Part Number, or Drawing Number, The number of
parts used is shown in parentheses.

Noun Nomenclature. As listed in the parts manual.

Maintenance Level, Prescribed. Maintenance level as pre-
scribed by the parts 1ist under review; C-Operator/Crew;
0-Organizational; F-Direct Support; H-General Support.
"N" indicates not prescribed.

Maintenance Level, Recommended. The code symbols, C, 0,
F, or H, indicate maintenance level recommended by the test
agency.

Part Life. The number of hours accumulated by this part.

Reason Used. The symbol "UNS" is shown in this column if

the part used was a result of unscheduled maintenance. The
symbol "SCH" indicates the part was replaced as a result

of a scheduled maintenance action. "NC" in this column in-
dicates the part was replaced because of nonchargeable mainte-
nance.

Remarks. The EPR KD Number is shown in this column if the
part used was replaced as a result of a failure.
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PART 3-A
MAINTENANCE PACKAGE LITERATURE CHART INSTRUCTION SHEET
COLUMN DESCRIPTION

1 Army or manufacturer's publication or draft manual number
Number of copies received
Complete title
Date publication was received
Date test item or material was received
An "X" in appropriate column shows results of evaluation
EPR KD (Pub) Number and date DA Form 2028 was forwarded

Appropriate remarks




SL-0S. Wa3v

(a34) (L9 A=W G1) 2T0T WHOd €€d

* "2°¢°6°C veued

oy (ssed

/61 uep
(A) ( )p-SAd/Ny Suodesm
PaA4®S LeNpLALPUL “IYDLS UOLSLA IYGIN
Lney4sAQ j0dag bujpniour) 8dueu

up sisA|d0e pue py°6°2 vL by 9 -3juiey j40ddng |eJsudg puk Jaoddng 333410 d¥E-€12
vaed ul S}NSA4 3RS L(qnd) v-o1 X pe ady §| pz 4ew 2| 404 3SL7 s|00L Leideds pue sjued Jieddy | 2 | -668S-LL WiG

€461 390

(A) ( )v-SAd/Nv

*2°¢'6°2 euud suodeaM PIAJ3S LenplALPUI ‘IYDLIS UOLSIA
up sisALeue pue qp $°6°2 ¥ by ¢ JybIN 404 SJURUBIULRY LeuOjIRZIURBIQ |- d02-€12
eded up syfhsaa 39g {and)e-ax x | vz a0y sl vz amm 2| 403 3517 spooL Lerosds pue sjded Jpedey | 2 | -GS8S-LL Wia

‘“ Emmmmz e_m vL61 4oy

n - -

- .z-g-6'z waed € uep g (A) ( )v-SAd/Ny suodesy paadas
Ul spsALeue pue p $°6°2 A,_fv 1S-2-0 LeNPLALPUT IYBLS UOLSEA IYBIN 40) [enuey vE-€12
eded uL sI|NSa4 39S | 2L AoNoL ‘(and)2-Mi X pL 4dy S| pL den L 30uRUajU LR, J40ddng [Bu3UdY pue 394Lg | 2 | -9585-L1 WiQ

) vL61 SN

© '2°§°6°2 wded |y 6nyg .Min_ 25-1-0l (A) ( )¥-SAd/Ny Suodean pantas
uL sisAjeue pue, p p°6°2 [guers’(and) L1S-1-O LenpLALPU] “3YBLS UOLSLA IYOIN 404 LenuRy 2L-€12
eded uL S3LNSa4 935 | Zf AON Land) |-al X vL 4oy G| L 4BH £ ajueuajuiely |euojjeziuebap pue J403e43d0 A -GG8S-LL WiG

[) 8 L 9 4 n t I T
SHUVHIY qaqyvmaod ALVd JOAVNI|1bay | TIIUAIVH LIT TILIL FRi) Lict:t, $1N
§65T RE0J — ROTIVITIVAT TEATIOTH qIvd TITHOSTINYR

€LL-G6 °“ZLL-S6 suodeay PaAJas [enplLALPUL 3ybLS UOLSIA IUDLN 200-S75-51€-S3-L LYVHD H¥0Lved LT

"ON NOILVOIJILNAAI

TENLYTINIVICN

“Olf 2ELO

e T

Y¥OYd ADINVNIINIVIN

*0-11




PART 4-A

SPECIAL TOOLS AND TEST EQUIPMENT CHART INSTRUCTION SHEET
COLUMN DESCRIPTION

1 Nomenclature or Description. Nomenclature as shown in the
manual. Noun nomenclature and brief description of item

is shown when tool or test equipment is not listed in the
manual.

Federal Stock Number or Part Number. Federal Stock Number,
Part Number or Drawing Number.

Maintenance Level, Prescribed. Maintenance level authorized
the tool as prescribed by the technical publication.

Maintenance Level, Recommended. Maintenance level recommen-
ded by test agency.

Date Received. Date the tool or test equipment was received
by the test agency.

Evaluation, Adequate. An "X" in this column indicates the
tool was found to be adequate for its intended purpose at
the maintenance level recommended in column 4.

Evaluation, Inadequate. An "X" in this column indicates the

tool was found to be inadequate for its intended use. -
Required (RQR), "Yes" or "No". A "Yes" in this column in- ///
dicates the tool or test equipment is required at the mainte- 4
nance level indicated in column 4. A "No" in this column g
indicates the tool or test equipment is not required. o

Technical Manual in Which Listed. The "Number" of the
technical publication for the test item in which the to
or test equipment is listed.

Remarks. Self-explanatory.




e bt i o

SL-05/ Wa3v

Jo Tne T ‘OTIO0T MRNQS g93

(39S (oOL uoumIC) Z#)
*AU0JUIAUL Auly

3 UL Uowwod @it INq *‘diW
} SL003 (eloads se paysiu
-dnj S{003 SIIVI|PUls

(39S 100L uoumOj 2#)
s AaojudauL Auay ayl
UL Uoumiod 4R ING *din
§t SL003 (eLJ3ds se paysiu
-4nj S{003 SIILILPULs

(395 0oL uoumo) Z¥)
*Adojusau faay ayjl
Ul UDWOD BJe INg "dlW Ul
51003 |R1J205 S® paysiu
=df 4 m_..u_uu. S2IEI|pU] 4

143
-€12-5585-11
WL

JuoN

auoN

auoN

saj

X JvL9ed St

X |vi93d St

X pL 994 Sl

X pL 98d S1

£ 4

umounun

1€02-t2e-01Les

LL18-019-081S

£20S-cve-529y

050° P3L31POW “Youaun uaLly

1UL JL 3IEN LOOLs

9/G0L AL I 100Ls

2GE-SL 4933WLT [ NNy

ot

9 4

n &

e

SHYVAIYH

TELSIT
HOTHM NI

TVONYN
TVOINHOEL

ON
80
STX
b (25

ILOTYNI

Ay

WOTY| €S3Hd]

QIATIOTY

INOILVATVAZ dva

TVEENED - H
LogsIa - 4

o0 = Of
MEHD,/30 - O
TEATT INT

ON I¥vVd ¥0 NSJd

NOIIJTHOSAEd
H0
TINTLVIONTWON

suodeaM paA4ads [BNPLALpU]

“3ybiS UOLSLA JUDIN

200-S1S-51€-53-¢

IO INTRIINDE
JSEL v T00L TVIOEdS

D-13




COLUMN
1

PART 5-A
REPAIR PARTS USAGE DATA INSTRUCTION SHEET

DESCRIPTION

FSN/Part No. Federal Stock Number, Technical Service Part
Number, or Manufacturer's Part Number.

Noun Nomenclature. As 1§sted in the parts manual.

Quantity received in Maintenance Test Package. Quantity
initially received by the test agency in the Maintenance
Test Package which was provided prior or concurrently with
the test item(s) to support testing. Additional repair
parts received during conduct of the test are not listed in
this column.

Quantity Used During Test. Quantity used on the test item(s)
throughout the test period. This quantity may be more than
quantity 1isted in column 3 and would indicate additional
repair required over and above those received in the test
package. Quantities in this column agree with the data re-
corded on the Parts Analysis Charts.




PART 5. . REPAIR PARTS USAGE DATA
TAEBM 750-15)
P )JECT NO NOMENCLATURE  Night Vision Sight, Individual
Served Weapons, AN/PVS-4

7-ES-315-SL5-002

QUANTITY REC IN QUANTITY USED

FSN/PAR™ NO NOUN NOMENCLATURE MAINT TEST PACKAGE DURING TEST
' 2 3 4

501-2690-401 Fyve Guard Assy 1

510-2745-301 Battery Retainer w spring 1

i 5N1-2604 Main Housing A 1

| EC 801-MIL-5-75%2 | Sealing Compound

f
: DC_33-MIL-(-8660 Silicone Compound

_(RTU 103)MIL-A-46104 Rubber Adhesive

,01-2999-301 Mount Adapter

3

350-200-2397 Antifogging Compound

111.-S-22473 Locktite (Grade B)

111.1352-3-20P Screw, Mach (Adanter Mount)

51057-11 Setscrew

.1-050-10 Block, Tube Stop

11-2767-302 Protective Cap (Reticle)

5-N23-(83003) I11uminator Assy

)1-2786-301 Wire,Electrical (Red)

)1-2786-302 Wire, Electrical (Blue)

111-2786-303 Wire;Electrical (Yellow)

1-2786-304 wire;E1ectr1ca1 (Black)

.0,050-27 Screqrﬂggh

145 9021-02] Packina;PreformgdA(Batter

g MS 9021-132 Pagkina’Prgformgd (Hous1i

MS _35338-134 Washer Lock Spring : 12

HS _9021-022 Pack Pref d _(Pr i ap) 2

EBB Form 1021 Fdition of 1 Sep 72 is obsolete




PART __ 5-B . PEPAIR PARTS USAGE DATA
TAEBM 750-15)

| PKIJECT NO NOMENCLATURE Night vision Sight, Individual

Served Weapons, AN/PVS-4
7-ES-315-SLS-002

-

QUANTITY REC IN QUANTITY USED

FSN/PART NO NOUN NOMENCLATURE_ MAINT TEST PACKAGE |

k 2 3

HS 51957-1 Screw,Mach (Pan Head)

328-0023-015 Resistor, Variable,IK
7 [ 4

-0023-013 Resistor, Variable,50 K

4

r 4 r 4
501-271n-301 Switchy Knob Assy (Retic]#)
= /
5 9n021-040 Packing,Preformed (Eyepi!ce)

¢ 51957-1 Screw,Mach (Pan Head) s U

1 5-485-7402 Battery, Dry 300
[4

3
EB3 Form 1021 Edition of 1 Sepr 73 15 obsolete

1 Apr 74 0-16




— g —— g,

e ——

APPENDIX E. CRITICAL ISSUES

Not used. !




APPENDIX F. REFERENCES

1. Msg, AMSTE-GE, HQ TECOM, 052100Z Jan 73, subject: Engineering
and Service Test of Night Vision Sight, Individual Served Weapons,
AN/PVS-4, TECOM Project Nos 7-ES-315-SLS-001/002 and Night Vision
Sight, Crew Served Weapons, AN/TVS-5, TECOM Project Nos 7-ES-315-CSW-
001/002.

2.  USAARENBD Partial Report of Service Test of Night Vision Sight,
Individual Served Weapons, AN/PVS-4, TECOM Project No 7-ES-315-SLS-002,
21 Feb 73.

3. Ltr, STEBB-TD-A, USAARENBD, 8 Jul 74, subject: Interim Report
-of Development Test II (Service Phase) of Night Vision Sight, Individual
Served Weapons, AN/PVS-4, TECOM Project No 7-ES-315-SLS-002, w 3 incl.

4. Ltr, AMSTE-GE, HQ USATECOM, 20 May 70, subject: Test Directive,
Engineering and Service Test of Night Vision Sight, Small Starlight
Scope (Second Generation), USATECOM Project Nos. 7-ES-315-SLS-001/
002/003/004/005 (U), w 7 incl.

5. Ltr, AMSTE-GE, HQ TECOM, 1 Jun 72, subject: Amendment 1 to Test
Directive, Engineering and Expanded Service Test of Night Vision
Sight, Small Starlight Scope (Second Generation), TECOM Project Nos
7-ES-315-SLS-001/002/003/004/005, w 1 incl.

6. USAIB Pian for Service Test of Night Vision Sight, Small Star-
light Scope (Second Generation), TECOM Project No 7-ES-315-SLS-002,
Sep 70, w C1, 22 Mar 72 and C2, undated.

7.  USAARENBD Third Partial and Final Report of Development Test II
(Service Phase) of Night Vision Sight, Crew Served Weapons (Second
Generation), TECOM Project No 7-ES-315-CSW-002, 26 Aug 74.

8. Approved Qualitative Materiel Requirement for Individual and
Crew Served Weapons Night Vision Sights (CSCRD-64), USACDC, 2 Mar 64,
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APPENDIX G. ABBREVIATIONS

Clock-Hours

Command and Reconnaissance
Each

Minimum Acceptable Value
Man-Hours

Millimeter

Maintenance Test Package

Night Vision Laboratory

G-1

e —




APPENDIX H. DISTRIBUTION LIST
TECOM PROJECT NO 7-ES-315-SLS-002

Test Interim Final
Addressee Plan EPR Report Report

Commander ;

US Army Test and Evaluation Command

ATTN: AMSTE-GE 1 1 9 9
AMSTE-SG-H

Aberdeen Proving Ground, MD 217u5

—

Commander
US Army Materiel Command
ATTN: AMCRD-0

AMCRD-R

AMCRD-U

AMCMA

AMCGA

AMCSF
5001 Eisenhower Avenue
Alexandria, VA 22333

_—— it

Commander 10
US Army Training and Doctrine Command

ATTN: TRADOC LO, TECOM

Aberdeen Proving Ground, MD 21005

Commander 1
HQ MASSTER

ATTN: ATMAS-QP

Fort Hood, TX 76544

: Commander 1 5
! US Army Electronics Command
‘ ATTN: AMSEL-RD-GTT
Fort Monmouth, NJ 07703

Commandey 1 1
- US Army Logistics Evaluation Agency
| ATTN: LEA-IL
' New Cumberland Army Depot
New Cumberland, PA 17070

. Commander 2
Institute of Special Studies

| ATTN: CDCISS-NV
Fort Belvoir, VA 22060




! Test Interim Final
Addressee Plan EPR Report Report

Commander 2
Defense Documentation Center for

Scientific and Technical Information

ATTN: Document Service Center

Cameron Station

Alexandria, VA 22314

Director 3 5
Night Vision Laboratory

ATTN: AMSEL-NV-SE

Fort Belvoir, VA 22060

Commandant 1 3
US Army Infantry School

ATTN: ATSIN-I

Fort Benning, GA 31905

Commandant

US Army Armor School

ATTN: ATSB-CD-0T 1
ATZK-CG-SA 1

Fort Knox, KY 4012i

- O

Commander 2 1
US Army Maintenance Management Center

ATTN: AMXMD-IDV

Lexington, KY 40507

HQDA (DAMO-FD)
QDAMA-PPM-T)
DALO-SMM-E)
(DALO)

WASH DC 20310

—t wd [N =

A US Marine Corps Liaison Officer 1
US Army Test and Evaluation Command
Aberdeen Proving Ground, MD 21005

Marine Corps Liaison Officer 2
: US Army Armor and Engineer Board
[ Fort Knox, KY 40121

Commander
4 Aberdeen Proving Ground
, ' ATTN: STEAP-MT 1 1
. STEAP-TL 1
! ' Aberdeen Proving Ground, MD 21005

i
1 H-2 : : '
7. -




Test Interim Final
Addressee Plan EPR Report Report

Commander 1 1
Yuma Proving Ground

ATIN: STEYP-TPC

Yuma, AZ 85364

Commander 1 1
US Army Tropic Test Center :

ATTN: STETC-TS-0P

APO New York 09827

Commander 1 1
US Army Arctic Test Center

ATTN: STEAC-OP

APO Seattle 98733

President 12 7 10 9
US Army Armor and Engineer Board :

ATTN: STEBB-TD-A

Fort Knox, KY 40121

President 2 1 b
US Army Infantry Board
ATIN: STEBC-OP

L Fort Benning, GA 31905
: President 1 1
} US Army Airborne, Communications

and Electronics Board
ﬁ ATTN: STEBF-OP
; Fort Bragg, NC 28307

: Director
l US Army Materiel Systems Analysis Agency
l ATTN: AMXSY-RE 1
AMXSY-DA 1
. Aberdeen Proving Ground, MD 21005
! Commander 1
' US Army Training and Doctrine Command
ATTN: ATCD-C
Fort Monroe, VA 23651
H Commander . 1
US Army Logistics Center
ATTN: ATCL-A

Fort Lee, VA 23801




